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TAMPA, FLORIDA 


"One of America’s Safest Cities’’ 
THE MATHEWS FIREMEN SAY 


They back up their statement by pointing to the Mathews 
Modernized Hydrants used by this great seaport. W here- 
ever you see Mathews, you know there is safety plus. 

Mathews Modernized Hydrants are the last word in 
simplicity of design. All working parts are contained in 
a removable barrel. The bronze revolving nut is capped 
by an iron shield operating nut which is resistant to 
wrench wear. The operating thread is not exposed to 
water—is protected from sand and grit. The stuffing 
box plate, cast integral with the nozzle section, is strong, 
safe and leakproof. The simple, rugged construction of 
the Mathews offers the utmost dependability and the 
least in maintenance requirements. 

When broken in a traffie accident, a Mathews need be 
out of service only so long as it takes to replace the 
barrel with a spare—a matter of minutes. And a damaged 
Mathews means no loss of water, because the main valve 
opens against the pressure. 

Send for our illustrated booklet and see how Mathews 
Modernized Hydrants can contribute to the safety of 
your community. 

OTHER MATHEWS FEATURES: Head can be turned 300° @ Replaceable 


head, nozzle outlets easily changed e Nozzle levels easily raised or lowered 


without excavating @ Protection case of “Sand-Spun” cast iron for strength, 
toughness, elasticity ¢ Operating thread only part to be oiled ¢ A modern 
barrel makes any Mathews Hydrant good as new 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun’” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 
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LOCK JOINT 


offers 
all 8 of these advantages 


Each of these characteristics is essen- 
tial to a good water supply line, and 
Lock Joint Reinforced Concrete Pres- 
sure Pipe alone offers ALL 8 OF 
THESE ESSENTIAL QUALITIES. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: Wharton, N.J.* Turner, Kan? 
BRANCH OFFICES: Cheyenne, Wyo. ¢ Denver, 
Colo. Kansas City, Mo. Valley Park, Mo. 
Chicago, Ill. ¢* Rock Island, Ill.. © Wichita, Kan. 
Kenilworth, N. J. © Hartford, Conn. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as Con- 
crete Pipe of all types for Sanitary Sewers, Storm Drains, 
Culverts and Subaqueous Linea. 


1. Life Expectancy of over 100 Years 


2. Freedom from Corrosion, Tubercu- 
lation and Electrolysis 


3. Permanent High Carrying Capacity 


4. Freedom from Rupture, Blow-out 
or Collapse 


5. Ability to Withstand Extreme Beam 
and Back Loads 


6. Designed to Any Pressure Common 
te American Water Works Practice 


7. Low Initial Cost and Minimum 
Maintenance Charges 


8. Expansion Joints Installed with 
Maximum Ease and Economy 
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is a 
helpful man 
to know 


ie addition to his job of selling water 
meters, he is well qualified to help you 


with your metering problems, both in the 


field and in the shop. He will help you with 


the proper selection of meters, with their 


repair and testing — in short, he’ll help you 
to GET MORE MONEY for the water you 


pump, and to reduce your meter mainte- 


nance costs. 


ed, your Trident Meter Representa- 
tive is a helpful man to know. Don't 


hesitate to call him in. 


NEPTUNE METER COMPANY ¢ 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore., 
Denver, Dallas, Kansas City, Lovisville, Atlante, Boston. 

NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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DIVISION AND SECTION OFFICERS 


Officers of the Divisions 


Water Purification Division—Chairman, J. E. KERSLAKE; Vice-Chairman, H. E. Lorb.ey; 
Secretary-Treasurer, R. L. DersBy; Directors, M. E. FLENtyE, H.O. HARTUNG, I. M. GLACE. 


Water Resources Division—Chairman, L. W. Grayson; Vice-Chairman, H. E. Hupson, Jr.; 
Secretary-Treasurer, G. E. FERGuson; Directors, RicHARD Hazen, D. D. Gross. 


Water Works Management Division—Chairman, G. E. ARNOLD; Vice-Chairman, L. J. HOFFMAN; 
Secretary-Treasurer, PAUL WEIR; Directors, J. L. Hawkins, M. B. CUNNINGHAM. 


Officers of the Sections 


Past-Chairman 
A. N. Beck 


Chairman 
B. F. Wade 


Vice-Chairman Secretary-Treasurer 
G. H. Godwin J. L. Snow 


Section* 
Alabama- Miss. 


Arizona A. A. Frederickson G. W. Marx Mrs. H. Rotthaus J. F. Rauscher 
California L. W. Grayson E. A. Reinke H.C. Medbery —H. A. Price 
Canadian N. MacNicol A. E. Berry R. H. Martindale 
Chesapeake E. A. Schmitt C. Gardner C. J. Lauter S. C. Blackburn © 
Cuban L. V. Nunez F. E. Zanetti L. H. Daniel J. Garcia Montes 
Florida W. W. Gillespie S. K. Keller A. E. Williamson W. A. Glass 
Illinois H. R. Frye J. C. Moomau C. N. Brown S. T. Anderson 
Indiana M. P. Crabill J. Gordon C. H. Bechert C. E. Williams 
Towa R. O. Ellis G. Nelson H. V. Pedersen J. J. Hail 
Kansas A. B. Mawdsley A. W. Rumsey H. W. Badley H. H. Kansteiner 
Kentucky-Tenn. Miss L.Sutherland R.W. Williamson R. P. Farrell G. R. Kavanagh 
Michigan J. F. Dye J. E. Cooper R. J. Faust P. Stegeman 
Minnesota A. F. Mellen H. Lundquist R. M. Finch H. G. Tischer 
Missouri J. F. Sanders R. E. Piner W. A. Kramer R. C. Higgins 
Montana M. F. Dixon M. E. Henderson C. W. Brinck J. B. Hazen 
Nebraska V. Livingston C. W. Burdick J. W. Cramer G. E. Bell 

New England W. A. Gentner D.C. Calderwood R. H. Ellis W. B. Duffy 
New Jersey P. S. Wilson R. E. Bonyun C. B. Tygert E. D. Sheehan 
New York L. B. Smith A. T. Luce R. K. Blanchard J. M. Wardle 
North Carolina R. W. Luther E. R. Tull E. C. Hubbard W. M. Franklin 
Ohio T. R. Lathrop A. A, Ullrich F. P. Fischer H. R. Kuhns 
Pacific Northwest B. C. Gosney E. James O. P. Newman J. E. Morrison 
Pennsylvania E. J. Taylor E. C. Goehring _L. S. Morgan 

Rocky Mountain H. M. Krull B. V. Howe O. J. Ripple G. A. Nisbet 
Southeastern T. A. Jones J. F. Pearson T. A. Kolb W. R. Wise 
Southwest D. W. Robinson J. R. Pierce L. A. Jackson G. H. West 
Virginia H. E. Silcox E. C. Meredith W.H.Shewbridge M. J. Siebert 
West Virginia J. A. Sample M. K. Jones J. B. Harrington D. H. Clark 
Wisconsin J. A. Snow T. McGuire L. A. Smith V. A. Somers 


* For Section’s representative on the A.W.W.A. Board of Directors, see list on page ii. 
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Painted for U. S. Pipe & Foundry Co. by Paul Laune 


Tue quality of U. S. Cast Iron Pipe 


is controlled to a degree undreamed of 


by pipe founders a generation ago. 
Before the molten metal is poured 
into the mold of a Super-deLavaud 
centrifugal casting machine the im- 
portant characteristics of the iron 
have been determined by our 
metallurgists. After the pipe 
has been cast our plant and research laboratories conduct 
numerous tests, in addition to acceptance tests, to assure the 
maintenance of quality in U. S. Pipe. This routine procedure 
at our several plants is enforced so that we may be confident 
that your confidence in our product continues to be justified. 
United States Pipe and Foundry Co., General Offices: Burl- 


ington, New Jersey, Plants and Sales Offices Throughout U, S. A. 
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Here’s how 
TRANSITE PRESSURE PIPE 
meets these 7 basic 

water-line problems .. . 


I: you are faced with some—or all—of these 7 common 
water-line problems, here is information about Johns-Manville 
Transite* Pressure Pipe that may be of help to you . . . facts 
that tell how this modern asbestos-cement pipe is helping 
to solve these problems in many communities. 


1. Handling costs: Because it is light in weight and 
easy to handle, Transite Pressure Pipe keeps handling 
costs down. Loading, unloading, and all other sub- 
sequent handling operations are simplified. More 
footage can be hauled per truckload—reducing truck- 
ing costs—and distribution along the trench is easier 
and more quickly accomplished. Moreover, mechanical 
handling equipment is not necessary except where 
larger sizes are being used; the pipe sections are easily 
lowered into the trench with rope slings. 


2. Installation costs: Transite Pressure Pipe offers 
important economies that help combat increasing 
costs of water-line installation. It is quickly and easily 
assembled in the trench. A coupling puller is the only 
tool necessary. Often, the pipe can be assembled so 
rapidly that the same foreman supervises both exca- 
vation and installation. The speed with which T ransite 
is assembled means that the job is completed with a 
minimum of time and labor, thereby contributing 
important reductions in the overall cost of the system, 


*Transite is a Johns-Manville registered trade mark 
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3. Soil corrosion: Two factors give Transite Pressure 
Pipe exceptional resistance to corrosion: (1) the 
materials of which it is made; (2) the especially devel- 
oped Johns-Manville process of manufacture which 
imparts a high degree of chemical stability to the 
finished pipe. This high resistance to corrosion has 
been substantiated by numerous installations. Many 
of these are serving as replacements in soils so destruc- 
tive that the useful life of the pipe materials previously 
used has been seriously curtailed. 


4. Internal corrosion: Transite Pipe, because of its 
asbestos-cement composition, is mot affected by 
tuberculation. Therefore, it is not necessary to resort 
to pipe of larger diameter to offset the internal effects 
of this costly form of pipe corrosion. And because 
progressive reduction of delivery due to tuberculation 
capacity is never a problem in a Transite pipe line, 
pressures and flows remain high—pumps operate at 
higher efficiencies. These factors are often reflected in 
better service and lower water rates in communities 
served by Transite lines. 


5. Joint leakage: Transite’s Simplex Coupling was 
designed to minimize underground leakage . . . and to 
provide maximum protection against failures resulting 
from trouble at joints. It consists of only three parts: 
a Transite sleeve, machined to fit over the pipe ends, 
and two rubber rings which, when assembled, are 
tightly compressed between pipe and sleeve. The joint 
thus formed is tight and flexible. It remains tight in 
service. Furthermore, each joint may be checked for 
proper assembly immediately upon completion. 


6. Vibration and stresses: Transite’s flexible joints 
effectively absorb the vibration of heavy traffic—an 
especially important factor where pipe is laid under 
busy highways, or near railroad and street car tracks. 
Because each joint is capable of deflection up to five 
degrees, the entire line has a flexibility not ordinarily 
found in other types of waterline construction. This 
helps compensate for soil movements and other stress- 
es to which the pipe may be subjected... provides an 
effective safeguard against costly pipe failures. 


7. Maintenance: In thousands of communities, 
Transite Pipe—with its advantages of joints that 
remain tight and flexible, its corrosion resistance, and 
immunity to tuberculation—provides low-cost water 
transportation that requires little, if any, maintenance. 
Transite lines do not have to be cleaned, lined, or 
replaced because tuberculation has reduced their 
original capacity. Reports from communities all over 
the country prove that Transite’s asbestos-cement 
structure provides economies that continue through 


the years. 

If you would like additional information about pe? 

Transite Pressure Pipe, write to Johns-Manville, Box 4 
290, New York 16, N. Y. Ask for Brochure TR-11A. o Y} 


Johns-Manville TRANSITE PRESSURE PIPE 
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COMING MEETINGS 


October 19-21—Alabama-Mississippi Section at Heidelberg Hotel, 
Jackson, Miss. Secretary: John L. Snow, Dist. 
Engr., Layne-Central Co., 601 First National Bank 
Bldg., Montgomery 4, Ala. 


24-25— Virginia Section at Roanoke Hotel, Roanoke, Va. 
Secretary: W. H. Shewbridge, Asst. Engr., State 
Health Dept., 713 State Office Bldg., Richmond 
19, Va. 


26-28—California Section in Sacramento, Calif. Secre- 
tary: H. C. Medbery, Chief Water Purif. Engr., 
Water Dept., 425 Mason St., San Francisco 2, 
Calif. Hotel reservations through Roy Clair. Mgr., 
Sacramento Convention Bureau, Chamber of Com- 
merce Bldg., Sacramento 14, Calif. 


31-Nov. 2—Kentucky-Tennessee Section at Lafayette and 
Phoenix Hotels, Lexington, Ky. Secretary: R. 
P. Farrell, Director, Div. of San. Eng., State 
Dept. of Public Health, 420—6th Ave., N., Nash- 
ville 3, Tenn. 


November 2-4—Chesapeake Section at Wardman Park Hotel, 
Washington, D.C. Secretary: Carl J. Lauter, 


- 


5902 Dalecarlia Pl., N.W., Washington 16, D.C. 


3-4—Ohio Section at Dayton Biltmore Hotel, Dayton, 
Ohio. Secretary: F. P. Fischer, Sales Engr., Wal- 
lace & Tiernan Co., Inc., 812 Perry Payne Bldg., 


Cleveland 13, Ohio. 


7-9—North Carolina Section at Highland Pines Inn, 
Southern Pines, N.C. Secretary: E. C. Hubbard, 
Prin. San. Engr., State Board of Health, Raleigh, 


N.C. 


11-13— Arizona Section at San Carlos Hotel, Yuma, Ariz. 
Secretary: Mrs. Helen Rotthaus, San Eng. Div., 
State Dept. of Health, Phoenix, Ariz. 


14-16—Florida Section at Orange Court Hotel, Orlando, 
Fla. Secretary: A. E. Williamson Jr., P.O. Box 
1431, Daytona Beach, Fla. 


17-19—New Jersey Section at Madison Hotel, Atlantic 
City, N.J. Secretary: C. B. Tygert, Wallace & 
Tiernan Co., Inc., Box 178, Newark 1, N.]. 


December 5-7—Southeastern Section at Gordon Hotel, Albany, 
Ga. Secretary: T. A. Kolb, San. Engr., State 
Board of Health, Wade Hampton Bldg., Colum- 
bia, S.C. 
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FOR WATER WORKS 
7. Produces crystal clear water. 


2. Gives better floc formation. 


3, Promotes better settling and longer filter 
runs. 


4. Aids in reduction of tastes and odors. 
S. Has no chlorine demand. 


6. Is alow cost coagulant. 


ve Superior in tests against other coagulants. 


§. High in quality. Its constant uniformity can be 
depended upon. 


Aluminum Sulfate is almost universally accepted by 
water experts as the best coagulant for removal of 
turbidity, color and bacteria from water ... and 
General Chemical Aluminum Sulfate is the outstand- 
ing choice the nation over. That's because its high 
quality and constant uniformity have given it a time- 
tested reputation for reliability among operating men 
in towns and cities all over America. 

Municipal officials in charge of sewage treatment also 
find that clarity of sewage effluent is easily obtainable 
with General Chemical Aluminum Sulfate for the many 
reasons outlined above. For your water and sewage 
disposal systems, specify General Chemical “Alum”— 
preferred by most American cities. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
4O Rector Street, New York 6, N. Y. 


Offices: Albany e Atlanta e Baltimore e Birmingham e Boston 

Bridgeport e Buffalo e Charlotte e Chicago e Cleveland e Denver 

Detroit e Houston e Kansas City e Los Angeles e Minneapolis 

New York e Philadelphia e Pittsburgh e Portland (Ore.) 

Providence e San Francisco e Seattle e St. Louls e Wenatchee 
Yakima (Wash.) 


In Wisconsin: General Chemical Company, Inc., Milwaukee Wis 


FOR SEWAGE PLANTS 
7. Clean, easy to handle. 
2. Dry feeds well or dissolves 
readily for solution feeding. 


&. Simple application. Requires 
only low cost feeding apparatus 
and minimum attention. 

4. Clear, colorless effluents are 
possible. 


S. Sludge digests readily. 
6. Treated digested sludge 
dries quickly with minimum 
of odor. 


7. Chlorine consumption is 
cut due to lower demand 
of clarified sewage. 


8. Economical to use. 


BASIC CHEMICALS 


FOR AMERICAN INDUSTRY 
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that fishy’ taste 


in your water supply 


It’s no fun answering consumer complaints . . . that is 
why many water works engineers have found it a wise pre- 
caution to apply small amounts of Aqua Nuchar Activated 
Carbon continuously. In this way. when algae, trade 
wastes or decaying vegetation cause a sudden increase in 
tastes and odors, it is only necessary to apply larger dosages 
of Aqua Nuchar to bring the condition under control imme- 
diately. 

The sterilization of water supplies with chlorine has been 
almost universally adopted as a means of making water 
safe for human consumption; and since the first successful 
application of Aqua Nuchar in water supplies almost two 
decades ago, it is possible to deliver a palatable as well as 
safe water to consumers. 

Purification experts from our Technical Service Depart- 
ment are available, at no cost cr obligation, to study your 
taste and odor problems. 


CHEMICAL SALES 


division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE OIL BLDG. PUBLIC LEDGER BLDG. LEADFR BLDG. 
230 PARK AVENUE 35 E. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
NEW YORK 17, N. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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AND STILL 
GOING STRONG 


The ability of the Break-Point Proc- 
ess to meet the various demands of 
day by day operation is aptly shown 
by the case history of a municipal 
water works in Pennsylvania. 


Since 1941, when it was installed at 
this plant by W&T Engineers, the 
Break-Point Process has played a 
major role in producing a pure, spar- 
kling water for the system’s many 
consumers. It has completely elimi- 
nated complaints on tastes and 
odors and has raised the finished 
water quality to such a high level 
that tests show no gas formers and 
no bacteria on the plates. In addi- 
tion, a staff report continues, the 
Break-Point Process was of particu- 
lar value in keeping the water ac- 


|| PERFORMANCE 
|| IN THIS THEATER 


ceptable to consumers during an 
emergency plant overload of 120%. 


These accomplishments and such ad- 
ditional benefits as longer filter runs 
and iron and manganese removal 
are typical of what you receive with 
the Break-Point Process backed by 
W&T Equipment. 


In the complete line of W&T chlor- 
inating equipment, proved by over 
35 years’ experience all over the 
world, there is a chlorinator that will 
give your plant these benefits, too. 


For more details write to your near- 
est W&T Representative — he’ll be 
glad to help you. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK NEW JERSEY REPRESENTED IN PRINCIPAL CITIES 
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Sanitary Service Charges in Tennessee, 1948-49 


Tennessee State Planning Commission Report 


A condensation of a report presented by the Tennessee State Planning 
Commission, under the direction of Charles L. Crangle, Acting Di- 
rector, Div. of State Planning, Nashville, Tenn. 


of today perform 
a large number of services for 
their citizens; perhaps none are more 
important than those in the field of 
sanitation. Without a satisfactory wa- 
ter supply, few towns and cities could 
long exist. Without sewerage systems 
and garbage and trash collection and 
disposal, communities would rapidly 
become pestholes of disease from which 
citizens would flee. 

The provision of water is one of 
the earliest of public service enterprises. 
Sewerage and garbage collection serv- 
ices are much newer functions of the 
city government, the demand for them 
generally having arisen during the last 
century as communities grew and pri- 
vate disposal of wastes was no longer 
either safe or satisfactory. These 
services were added to municipal bud- 
gets at a period when most cities were 
in a more favorable financial state than 
at present, and the cost was accordingly 
met initially from the general fund, 
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raised by means of a tax on the real 
and personal property within the mu- 
nicipality. 

Since the early 1920's, however, com- 
munities have faced increasing diffi- 
culties in attempting to make the gen- 
eral property tax cover an ever larger 
number of services. This has been par- 
ticularly true in Tennessee because the 
general property tax system of most of 
its communities is badly in need of re- 
organization. The second world war 
and its aftermath witnessed increases in 
the cost of both materials and labor, 
which served to accentuate the prob- 
lem. The schools of America today 
are more extensive and costlier plants 
than in grandfather’s day; paved 
streets and sidewalks are now the 
rule rather than the exception; com- 
munity recreation, including indoor fa- 
cilities as well as parks and_play- 
grounds, is being increasingly de- 
manded ; and police and fire protection 
on a professional basis are now gener- 
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ally accepted community responsibili- 
ties. 

All of these facilities cost money. 
Providing them has made municipal 
government a big business—often a 
bigger business than any single in- 
dustry in the community. Unfortu- 
nately, particularly in Tennessee, funds 
for such services have not kept pace 
with demands. Aside from the gen- 
eral property tax, cities and towns have 
little power to levy and collect taxes. 
The field of luxury taxes, including 
taxes on cigarettes and tobacco and 
heer and other alcoholic beverages, has 
heen preempted by the federal and 
state governments, although Tennessee 
does share with incorporated communi- 
ties the revenues from the beer tax, 
sales tax and the income tax on stocks 
and bonds. 

The general property tax has been 
slowly declining as a source of munici- 
pal revenue, not altogether owing to in- 
adequate assessment. [ver since the 
mass production of the automobile, 
home owners have been tending to 
move beyond the city limits, to enjoy a 
more rural existence and to escape the 
city property taxes. These conditions 
have placed many communities in a 
serious dilemma. At a time when they 
are being called upon to provide an in- 
creased number of services, their chief 
source of revenue is failing them. 

As a result, communities today as 
never before must plan to put their 
services on a self-supporting basis when- 
ever this can be done. It is no longer 
possible to make a small charge for wa- 
ter service and meet any deficit or ex- 
penditure for new extensions out of the 
general fund. And few communities in 
Tennessee can afford to provide sewer- 
age and garbage collection from prop- 
erty tax levies when the product must 
be disposed of in such a manner as to 
safeguard the health of the people. 
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Sanitary services are items to which 
the ordinary citizen living in a com- 
munity necessarily subscribes on the 
same basis as for electric current, 
vet no one has suggested that the com- 
munity provide free electricity and 
finance it from the general property 
tax. It is realized that one citizen, for 
any number of reasons, may use three 
or four times the amount of electricity 
that his neighbor uses. Water bills 
have generally included a minimum 
charge which covers the use of the sys- 
tem and provides a certain specified 
amount of water for each customer. A 
similar charge may easily be set up for 
sewerage and garbage collection serv- 
ices. Placing them on a seli-sustaining 
basis will leave the general tax funds 
for other community endeavors whose 
cost is not so simply apportioned. 

Although most municipal authorities 
are today in accord on the advisabil- 
itv of making a charge which would 
enable these three services to be self- 
supporting, there is difficulty and lack 
of agreement on three major ques- 
tions: [1] What is a valid water rate? 
[2] How can sewer charges be ap- 
portioned? What charge should 
be made for garbage collection service ? 

| This publication, stemming from a 
survey of the majority of Tennessee 
communities, discusses the above ques- 
tions as they apply specifically to the 
cities and towns of that state. The 
present condensation, however, is lim- 
ited to water rates.—d. | 


Rate Basis 

The term “water rate” is used to 
designate the schedule of charges made 
for water service. The water rate is, 
then, a convenient means for billing the 
cost of collecting, preparing and deliver- 
ing water to customers. 

There are three general ways in 
which a water charge is developed. 
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The use of a water meter is, of course, 
the most equitable manner of arriving 
at a basis for the charge; the meter 
measures the amount of water used by 
the particular customer and a charge 
is made on the basis of this consump- 
tion. The cost of water meters is siz- 
able, however, and a number of smaller 
communities find this initial investment 
in equipment a serious difficulty. Yet 
such an investment, if handled with in- 
telligence and experience, is one that 
almost invariably pays two kinds of 
dividends. It secures revenues based 
on the quantity of water used, increas- 
ing the aggregate gross income. .\t the 
same time meters husband and conserve 
the water supply and promote prompt 
attention to leaks. They penalize and 
so discourage waste, thus making the 
reservoir facilities sufficient for servic- 
ing a larger population. They provide 
the essential readiness to serve that is 
of such importance and value in secur- 
ing new industries and in retaining ex- 
isting labor-employing and taxpaying 
institutions. 

A second basis for rendering water 
hills, known as the “flat rate,” is often 
utilized, particularly in small towns. 
This charge is based on the number of 
fixtures installed, the number of rooms 
in the home, the number of occupants 
or other considerations. Obviously, a 
rate of this nature bears little relation 
to the amount consumed or to the cost 
of the service. However, for unmetered 
water supplies, the flat rate is usually 
the popular choice, particularly if the 
water supply is free flowing or practi- 
cally unlimited. If the rate is properly 
set, such a flat charge will probably be 
satisfactory in communities which pos- 
sess little in the way of commercial or 
industrial establishments. 

The two methods of fixing the water 
charge discussed above are the usual 
choices in Tennessee. A third method, 
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which has found some favor in other 
states, bases the rate on the valuation 
of the property served or on its rental 
value. Property value is, of course, 
hardly more indicative of the water 
consumption or water needs than is the 
flat rate previously discussed. It does, 
however, have the advantage of being 
a simple method and one that is easily 
kept up to date. It has sometimes been 
favored because it charges for water 
service on the basis of ability to pay. 
li the water system is being run in a 
businesslike manner, this criterion is 
hardly legitimate, and if the owner 
pays the bill, the charge might more 
simply be added to the property tax. 


Revision of Rates 


Whatever form the water rate even- 
tually assumes, it should produce suffi- 
cient revenue to operate the system, 
to meet the interest and amortization 
costs of the bonds issued to pay for the 
system, and to put aside a_ certain 
amount every vear into a reserve fund 
which will finance needed extensions to 
the system, repairs and replacements, 
and possibly provide a nest egg to aid 
in the construction or reconstruction 
of major items at a later date when the 
present system becomes outmoded. 

Unfortunately, a number of the wa- 
ter rates currently in effect in Tennes- 
see do not satisfy the above require- 
ments, which are those of any good 
business enterprise. Many schedules 
bear evidence of having heen hurriedly 
established by the simple device of 
borrowing rates already in effect in 
nearby towns and cities. Such rates 
show no signs of having been the re- 
sult of careful consideration of the 
operating cost of the system in ques- 
tion and often bear little relationship 
to the interest rate and amortization 
of the bonds outstanding against the 
system. This condition is more likely 
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to be present in the older systems than 
in those more recently constructed, 
for, where the newer device of issuing 
revenue bonds to pay for the system 
has been utilized, bond houses insist 
on rates that will pay the cost of opera- 
tion, maintenance and debt service. 
Where the full faith and credit of the 
community has been pledged by way of 
general obligation bonds, however, too 
little care has sometimes been taken to 
insure a revenue sufficient to meet 
bond requirements. 

In this situation, customer reaction 
to the rate seems to have been the final 
test of its desirability. [If no complaints 
against the rate are received, it is 
considered to be satisfactory. A rate 
set up in this manner is subject to 
abuse. Since the community is likely 
to be short of money, there is always 
the temptation to raise the rates if no 
one protests. And, conversely, when 
no real study of the cost of providing 
the water forms the basis of the rates, 
there is often strong pressure to lower 
the charge. Municipal officials who 
possess no figures on the actual cost 
of the water service find it difficult to 
fight such a tendency. 

A good water rate should have as 
its basis an up-to-date listing and ap- 
praisal of all the property, operating 
capital and operating costs of the sys- 
tem. Such an inventory should be re- 
vised at stipulated times so that the 
records are reasonably accurate when- 
ever the question of increasing or de- 
creasing the rates arises. 

It is obvious that a rate which fails to 
meet the cost of providing the service 
necessary should be revised in order 
that it may do so. It is equally ap- 
parent that rates changed too fre- 
quently result in confusion in the 
minds of the customers and in a vast 
amount of bookkeeping changes. Once 
a rate has been set on the basis of cost 
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of service, bond payments to be met 
and accumulation of a reserve fund, 
however, the rate should be satisfactory 
for a number of years. The best au- 
thorities in the field of water system 
financing agree that the rate schedule 
should be reviewed with the idea of re- 
vision at least once every ten years. 
Adjustments should be made at that 
time in order to assure the income 
needed to run the system properly. 
Increased cost of supplying water, ad- 
ditional treatment required and loss of 
customers are some of the considera- 
tions which may make an increase in 
rates necessary at the time of review. 
On the other hand, as bonds are re- 
deemed and the system paid for, it 
should be possible, all other consi:lera- 
tions remaining the same, to reduce 
the rate. It has been suggested by a 
number of authorities that, rather than 
reducing the rate in a favorable period, 
it might be more advisable to accumu- 
late a larger reserve fund which would 
tend to offset increased cost of service 
during future eras of higher prices. 
This question the community itself 
must decide. When there is doubt or 
lack of agreement, however, expert en- 
gineering and accounting advice should 
be obtained. 


Political Interference 


In by far the majority of towns and 
cities in Tennessee, the provision of 
water service is a municipal responsi- 
bility. Of the 218 public water supplies 
in the state, only 56 are privately 
owned and only one of these—the City 
Water Co. of Chattanooga—is of any 
real size. The majority serve less than 
300 people. The remaining 162, with 
the exception of five which are federally 
owned and operated, are the property of 
the community or utility district which 
they serve and are run for the benefit 
of the citizens. 
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Good management should, of course, 
he a watchword at the municipal water 
works. Since no water rate will be 
satisfactory if the system is badly man- 
aged, it seems important to discuss 
here a few of the detriments to good 
operating efficiency of the local water 
system. 

Politics sometimes results mis- 
management. It is hardly necessary 
to call attention to the fact that partisan 
political considerations should never 
enter into the provision of water serv- 
ice or any other municipal function. 
The release of experienced, trained 
water department personnel after a 
municipal election makes for poor op- 
erating efficiency, and poor collection 
procedures and policy often result. 
Once rules and regulations for the wa- 
ter system have been adopted, they 
should be carried out without favor 
or interierence by outside interests. 
Water charge collections should always 
be kept current, and it should not be 
possible for anyone to avoid payment 
of his bill for service, or to secure pret- 
erential treatment. 


Diversion of Funds 


Another condition detrimental to 
good operating efficiency, which is of- 
ten met in Tennessee, is the practice of 
confiscating all or a portion of the cash 
balance or apparently surplus earnings 
of the water system and transferring 
it to the general fund for other munici- 
pal purposes. Municipal officials at- 
tempt to justify this action with the ar- 
gument that the water system shows a 
profit, the property tax fails to provide 
the total amount needed for running the 
city and therefore such transfers are 
necessary, It is doubtless true that a 
great many cities and towns would be 
in serious difficulties if water revenues 
were not used for other municipal 
functions, but it is also true that the 
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present haphazard policy of turning to 
the water funds for additional monies 
whenever the city government needs 
funds makes it impossible to operate 
the utility in a businesslike manner. 
The water system officials have no 
idea from year to year how much the 
city government will take and conse- 
quently can do no real planning for the 
maintenance, improvement and exten- 
sion of the system, since the necessary 
backlog of cash which any business 
needs to see it through difficult times 
and to care for capital improvements is 
likely to be lacking just when most 
required, 

The answer to this problem seems to 
lie in placing payments from the water 
funds to the city on a regular basis, by 
which the water system would make 
periodic tax equivalent payments to 
the municipality according to the value 
of its holdings, in precisely the same 
manner as private business would pay 
taxes. Water system officials would 
then be able to include these payments 
in their anticipated disbursements when 
making up the annual budget and 
would be able more nearly to estimate 
the surplus that could be devoted to 
the improvement and upkeep of the 
system. 

Although tax equivalent payments 
are a relatively new idea in Tennessee, 
most water systems have for years had 
to make a more or less fixed contribu- 
tion to municipal government over and 
bevond the levies on their surplus, in 
the form of free water to city depart- 
ments. The amount of such water 
used in fire fighting and street flush- 
ing alone is likely to be large. Good 
business practice calls for regular bill- 
ing of all city departments for the 
amount of water they use if a sys- 
tem of tax equivalent payment is em- 
barked upon. Only a small number of 
Tennessee communities today have a 
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hydrant rental fee, and few of these 
obtain cash receipts from this service. 
Some enter the item on their books and 
then charge it off as uncollectible. A 
hydrant rental fee is the fairest way of 
offsetting the loss to the water system 
from water used in fire fighting and 
street flushing operations and of main- 
taining the investment involved, and 
should at least partially make up the 
discrepancy between the amount of wa- 
ter the system pumps and the amount 
for which the citizens are billed. A hy- 
drant fee of $25 a year for each instal- 
lation is generally considered reason- 
able and will be easily offset by the 
savings to the community in fire rates 
because of the water protection af- 
forded. 


Industrial Rates 

Tennessee is a state that is rapidly 
becoming industrialized, and, accord- 
ingly, in a number of communities, 
low industrial water rates have been 
proposed as an incentive to new in- 
dustry. Understandably, this is an at- 
traction, and it is likewise true that wa- 
ter can be provided in large amounts 
to an individual consumer much more 
cheaply than to a number of small ones. 
However, before any community de- 
cides to encourage industry by low 
water charges, it should be certain that 
sufficient water to supply the prospec- 
tive industrial demand, as well as the 
growth expected in the population for 
a period of years ahead, is available 
and that it will not be necessary to 
build expensive additions to the plant 
in order to process an amount of wa- 
ter out of keeping with the advantages 
to be gained. In setting the industrial 
rate, the cost of supply lines to the 
plant, the maximum rate of demand 
and seasonal variations in the demand 
should be considered. The final rate 
should be such that the costs of sup- 
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plying the additional water do not fall 
on the other users. It should also be 
remembered that once a special rate 
has been allowed, a precedent is set, 
and it will be very difficult to refuse 
succeeding requests for similar rates. 


Suburban Extension Policy 


Finally, as suburbs have grown up 
around the cities, these areas have re- 
peatedly requested city water service 
and, while resisting incorporation into 
the city, have felt that the community 
utilities should be made available to 
them. It is only sound business prac- 
tice to hold to the rule that, when a 
community provides water service to 
an adjacent area, the area requesting 
such service must expect to pay higher 
rates than do the citizens residing 
within the city limits and paying city 
taxes. The community is under no 
compulsion to serve outside residents, 
and when it does so it should be in the 
spirit of any business enterprise, with 
the expectation not only of financing the 
necessary lines and equipment but also 
of making a profit from its service. 

Not a few water systems have im- 
periled their solvency and unnecessarily 
burdened their citizen owners and cus- 
tomers by investing in elaborate dis- 
tribution extensions to subdivi- 
sions, then belatedly finding that the 
subdivisions failed to materialize to 
an extent warranting the investment. 
Requiring the promoters of the sub- 
division to finance the construction of 
the extension desired and to give a 
corporate surety bond assuring a mini- 
mum return on the cost of the supply 
main is one dependable way to avoid 
financial loss through boom time devel- 
opments. 

Moreover, if the community charges 
no more for service outside its cor- 
porate limits than within, there is no 
incentive for outside areas to become 
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part of the city. The willingness of 
cities to provide water service to resi- 
dents and industries located outside 
their boundaries has probably often 
been an important factor in influencing 
construction beyond city limits, to the 
detriment of city property taxes. 
Factors for Consideration 

Jefore revising the water rate, all of 
the above factors should be carefully 
considered. It should be remembered 
that raising the water charge is bound 
to provoke a good deal of discussion 
and is likely to face serious opposition 
as well. The responsible municipal of- 
ficials should, therefore, be certain that 
the rate they propose will meet condi- 
tions for a number of years to come, 
making unnecessary a renewal of the 
discussion within a year or so. In 
order adequately to reply to questions 
that will certainly be raised, as well as 
to insure a valid basis for the new 
rate, answers to the following should 
be known well in advance: [1] Have 
past revenues been adequate? [2] 
How much money is required yearly 
to meet operating and maintenance 
costs and the interest on and amortiza- 
tion of the bonded debt? [3] Are 
large capital improvements contem- 
plated in the near future [+4] Have 
funds for future construction been ac- 
cumulated and, if so, how much? 
{5]| How much deferred maintenance 
work accumulated during the war? 
{6| Will the water system make tax 
equivalent payments to the munici- 
palitvy, and, if so, what will be the 
yearly amount? What is the prob- 
able rate of growth of the community 
and thus of the system; that is, what 
extensions of service will probably be 
necessary within the next few years? 
|S| What is the probable cost of labor 
and materials needed for construction 
in the individual community ? 
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Having explored all these problems, 
the local officials should be able to es- 
tablish a rate that is equitable and just 
to all for the present and for from six 
to ten years ahead, and therefore one 
which responsible citizens will support. 


Water Rate Data 

Of the 218 public water supply sys- 
tems operating in Tennessee in May 
1949, the present survey gives informa- 
tion on 164 facilities, including all but 
two of those serving populations of 
over 3,000. The systems not repre- 
sented are, therefore, comparatively 
small ones, which, though polled, failed 
to provide the desired information. 

For comparative purposes, the indi- 
vidual charge for 2,500, 5,000 and 10,- 
000 gal was computed. When the min- 
imum allowed was over 2,500 gal., it 
was, of course, necessary to use the 
minimum figure. The comparative 
rates were calculated for domestic use 
inside the city limits only, and when 
rates were based on meter size the 
usual domestic meter size was em- 
ployed in figuring the charge. Rates 
given in cubic feet were converted to 
gallons for purposes of comparison. 

The survey brought forth a number 
of interesting facts concerning the wa- 
ter supply systems of the state. Wells 
and springs form 76 per cent of the 
state’s municipal water supply sources, 
while streams and lakes account for 
only 11 per cent. The remaining 13 
per cent of water supplies come from 
more than one source—springs plus 
streams, for example—or from other 
community or private systems. It was 
further determined that 23 per cent of 
Tennessee water supplies receive no 
treatment whatever, while 35 per cent 
receive only disiniection before being 
delivered to the consumer. 

A majority of the local water systems 
meter their water: of 164 communities 


: 
4 
| 
4 
{ 
| 


872 


reporting, only 21, or 13 per cent, lack 
meters and make a flat-rate charge to 
their customers. With four excep- 
tions, all these communities have popu- 
lations of less than 1,000; the remain- 
ing four have less than 3,000. 

It is generally agreed among water 
rate experts that the cost of supplying 
2,500 gal. of water to a customer in a 
community of under 1,000 population 
averages .from $3.00 to $3.50 per 
month; on that basis, no Tennessee 
community in this population range 
charges enough for the service ren- 
dered. Charges for this amount of 
water in Tennessee communities of un- 
der 1,000 population vary from a low 
of $1.00 in Tellico Plains to a high of 
$2.50 in Decherd, Lafayette and White 
Pine. The average bill for a minimum 
or 2,500 gal. of metered water is $1.83. 

Although water service should be- 
come increasingly cheaper as larger 
served, the entire 


populations are 
range of rates in Tennessee is still re- 


markably low. In the 1,000—3,000 
population bracket, in which 46 com- 
munities reported metered rates, the 
lowest charge for 2,500 gal. of water is 
$1.13, in Dyer, while the highest charge 
is $2.63, in Hartsville. The average 
bill for the minimum or 2,500 gal. of 
metered water in this population 
bracket is $1.74. 

In the 3,000—5,000 class, 22 com- 
munities charge an average of $1.45 for 
2,500 gal. of water. The lowest charge 
is $1.13 in Dickson and Mount Pleas- 
ant, while the highest is $2.50 for cus- 
tomers of the Daisy—Soddy—Falling 
Water Utility Dist. of Hamilton 
County. 

The 15 cities of between 5,000 and 
10,000 population make an average 
charge of $1.44 for the minimum or 
2,500 gal., bills ranging from a low of 
$O.88 in Union City to a high of $2.25 
in Paris. 
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In the 10,000—35,000 bracket, eight 
cities reported rates for the initial 2,500 
gal. ranging from $0.75 in Cleveland 
to $1.25 in Jackson and Kingsport. 

The four largest cities of the state 
reported, as was to be expected, the 
cheapest rates of all. Nashville fur- 
nishes 2,500 gal. of water at $0.00. 
Chattanooga, a privately owned utility, 
furnishes its minimum amount of wa- 
ter for $0.75, while Knoxville charges 
$0.85 and Memphis $1.00. The aver- 
age bill for these four cities is $0.80. 


Reasons for Low Rates 


There are several ways to account 
for the number of low water rates in 
Tennessee. Perhaps the two most per- 
tinent explanations, aside from failure 
to consider the cost of tne service, are: 
first, the fact that many of the systems 
were constructed more than 20 years 
ago, when costs were much lower than 
today ; and, second, the fact that some 
were constructed during the depres- 
sion years with federal aid from the 
WPA and PWA, the federal govern- 
ment financing as much as 45 per cent 
of the cost. Often, therefore, the wa- 
ter bill does not represent the need to 
pay off any sizable bonded indebted- 
Unquestionably, if any of these 
systems were to be reproduced today, 
the rates charged would have to be 
more than double the present ones. 

The water rates surveyed indicate a 
certain amount of indirect subsidization 
of industries through much lower rates 
than would otherwise be justified. Of 
course, water can be supplied to indi- 
vidual large consumers at much lower 
rates than to smaller users, but a num- 
ber of the rates seem unnaturally low, 
even considering this factor. 

Another group being served at 
rates which sometimes probably do not 
reflect the true cost of the water de- 
livered consists of those residential 
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customers living outside the city lim- 
its who pay no municipal property tax, 
yet receive and are charged for their 
water service at the same rates as resi- 
dents of the city. Sound business prac- 
tice and fairness to the municipality's 
citizens presume that higher rates 
should be charged for service outside 
corporate boundaries. Only 27 Ten- 
nessee communities—seven more than 
in 1947—reported a higher rate for 
service outside their corporate limits. 

A number of the municipal water 
rates are unnaturally complex and 
would benefit from simplification. In 
one community, the rate changes at 
100-cu. ft. intervals. There is evidence, 
too, that some of the rates need com- 
plete revision. For example, in a few 
systems, an outdated rate is still in ef- 
fect with amendments stipulating that 
a certain percentage of the bill he added 
after computation, or providing that a 
flat amount be added to each bill, with 
no regard to the amount of use. 

The majority of water rates in effect 
in Tennessee, however, were found to 
he of comparatively recent date. Of 
the 137 water systems reporting the 
date of rate adoption, the average 
date for communities of under 1,000 
was 1939; for communities of 1,000 to 
3,000, 1941; 3,000 to 5,000, 1944; 
5,000 to 10,000, 1942; 10,000 to 35,- 
000, 1937 ; and over 35,000, 1937. The 
average overall effective date was, thus, 
1940, The earliest water rate still in 
effect in Tennessee is probably Cleve- 
land’s, adopted about 20 years ago. 
Twenty-one cities adopted new water 
rates in 1947, 22 made new rates ef- 
fective in 1948 and 11 have adopted 
new rates in 1949. Thirty-four per 
cent of the communities reporting are 
still utilizing rates established prior 
to 1941 (compared to 56 per cent hav- 
ing pre-1941 rates, according to the 
1947 report), but only 13 communi- 
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ties are still employing rates adopted 
prior to 1929, indicating that since 
1947 Tennessee water rates have 
risen to some degree in accordance 
with the increased costs of operating 
and maintaining the local water plants. 
The study of bonded indebtedness 
of the 164 cities of the state reporting 
their water charges indicates that a 
far greater number of general-obliga- 
tion bonds than of revenue bonds is 
outstanding. Since data were not 
available on the dates of bond issu- 
ance, this information does not nec- 
essarily indicate present trends in bond- 
ing. Attention should also be called to 
the fact that a number of the issues listed 
are multiple purpose, which may have 
influenced the choice of general-obliga- 
tion bonds. Seventy-five issues of this 
type of bond were found to be out- 
standing in the cities’ studied, totaling 
$16,274,491. Fifty-two revenue bond 
issues were noted, totaling $6,247,962. 
The number of revenue bond issues is 
not only smaller, but the individual 
amounts outstanding are much less. 


Conclusion 


Although municipal water rates in 
Tennessee have been increased notably 
during the years 1948-49, they: still 
probably fail to reflect the actual cost 
of water service in many systems. A 
number of the rates, particularly those 
of longest standing, will probably re- 
quire revision in the near future, if 
the water systems are to render the 
service required of them and at the same 
time make necessary extensions and 
capital improvements in an era of un- 
precedented high prices. Only a com- 
petent and painstaking study of all the 
factors involved in the individual sys- 
tem can establish the precise degree of 
need for rate adjustment. Such indi- 
vidual studies should be undertaken by 
many communities as soon as possible. 


Factors Involved in Control of Water Supply 
Quality 


Panel Discussion 


A panel discussion presented on June 1, 1949, at the Annual Confer- 


ence, Chicago. 


Arthur D. Weston 

Chief San. Engr. & Director, Div. of San. 
Eing., State Dept. of Public Health, Bos- 
ton, Mass. 


N August 1948 a communication was 

sent out by the Association’s Sec- 
retary to state sanitary engineers and 
other persons, inviting comment on 
certain possible “adverse factors affect- 
ing public water supply safety.” Speak- 
ing only for Massachusetts, the author 
stated in reply: 


1. Inadequacy or lack of protection 
of ground water supplies: “The prob- 
lem of protecting ground water sup- 
plies in Massachusetts is not serious 


since they are located in areas remote 
from sources of pollution, and in the 
sand and gravels of the state which af- 
ford adequate filtration of percolating 
waters.” 

2. Excessive pollution of surface 
sources of supply: “There is only one 
source of water supply in Massachu- 
which is taken from a_ source 
known to be polluted, viz., the City of 
Lawrence, which receives the sewage 
from the larger municinalities in Mas- 
sachusetts and New Hampshire up- 
stream from the city of Lawrence.” 

3. Inadequate treatinent works for 
surface supplies: “In the opinion of 
this Division, the surface water sup- 
plies in Massachusetts are provided 
with adequate treatment.” 


setts 


4+. Failure to operate water purifi- 
cation systems properly: “The water 
purification systems in Massachusetts 
are operated satisfactorily, with the ex- 
ception of one iron removal plant. 
which, however, does not 
health hazard.” 

5, Pollution of water in the public 
disiribution system: “This Division is 
seldom faced with the problem of pol- 
lution of the water in the public distri 
bution system.” 

6. Pollution of water within domes- 
tic and industrial plumbing systems 
through back siphonage: “This Divi- 
sion has no evidence of the pollution of 
the water supply within domestic and 
industrial plumbing systems through 
back siphonage.”’ 

7. Lack of recognition on the part of 
public officials for the need of trained 
personnel to operate water systems; 
8. Incompetence or lack of training of 
water works personnel: “While it is 
desirable that personnel with a greater 
degree of formal training and education 
than is customary be available for the 
operation of water works systems, 
there is no doubt . that the public 
officials recognize such a desirability 
although budgetary considerations have 
prevented the employment of person- 
nel with formal health education. [It 1s 
my opinion that salaries customarily 
offered to water works personnel are 
not sufficient to attract sanitary engi- 
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neers to such positions, and it is my 
further opinion that the sanitary engi- 
neering training is a valuable asset to 
the New England water works super- 
intendent.” 


In treating this subject, one might 
well consider: [1] the advances made 
over a number of vears in the protec- 
tion of the public health through im- 
provements in public water supplies ; 
and [2] the existing hazards, if any, 
and an evaluation of them. 

The present discussion, therefore, 
should be in the nature of an inventory 
of the ability of the men engaged in 
water works practice and in the sani- 
tary engineering profession—including 
laboratory personnel—to meet these 
public health responsibilities. After 
evaluating this ability, an attempt 
should be made to determine what ad- 
ditional responsibilities must be as- 
sumed by these professions to provide 
any necessary additional protection. 


Drinking Water Standards 


On October 21, 1914, in accordance 
with the interstate quarantine regula- 
tions and the recommendations of the 
then surgeon general, the Treasury 
Dept. adopted the first so-called “stand- 
ards” for drinking water supplied to 
the public by common carriers in in- 
terstate commerce. At that time the 
limitations placed on the presence of 
organisms of the coliform group were 
to the effect that not more than “one 
out of five 10-ce. portions of any sam- 
ple examined should show the pres- 
ence of organisms of the bacillus coli 
group.” The technique for making 
this test was similar in most respects 
to the present standard methods of 
bacteriological examination. 

The drinking water standards es 
tablished in 1914 were superseded by 
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those adopted by the Treasury Dept. 
on June 20, 1925; again on September 
25, 1942; and again on February 6, 
1946. 

No detailed specifications were set 
up in 1914 regarding the chemical 
properties of the water thus supplied, 
this question being “left for further 
discussion.” The drinking water 
standards adopted in June 1925 ex- 
panded somewhat the bacteriological 
requirements of 1914 in that: [1] of 
all the standard (10-ml.) portions ex- 
amined in accordance with the proce- 
dure specified, not more than 10 per 
cent were to show the presence of or- 
ganisms of the “B. coli” group; |2| 
occasionally, however, three or more 
of the five equal (10-ml.) portions 
constituting a single standard sample 
were permitted to show the presence 
of “B. coli.” This result was not al- 
lowable if it occurred in more than 
“(a) 5 per cent of the standard samples 
when 20 or more samples have been 
examined; (b) one standard sample 
when less than 20 samples have been 
examined.” 

These standards were adopted with 
the understanding “that in the exami- 
nation of any water supply the series 
of samples would conform to both |1| 
and [2]. For example, where the total 
number of samples was less than six, 
the occurrence of positive tests in 
three or more of the five portions of 
any single sample, although it would 
be permitted under requirement [2], 


_ would constitute a failure to meet re- 


quirement [1]... Therefore, the 
1925 standards were more rigid than 
those of 1914 from a_hacteriological 
point of view. 

Finally, under the 1946 require- 
ments, recommendations were made 
for the collection of a considerably 
greater number of samples than in the 
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earlier standards of 1925 and 1914. might rightfully be regarded as rather 
Thus the standards of 1946 became _ rigid for a simple water supply and as 
more rigid, because of their application involving an unnecessary amount. of 
on a monthly basis, when formerly the paper work. Certain specifications 
application had been on a yearly basis, covering filtration plants, distribution 
and because of the larger numbers of | systems and chlorination are more rigid 
samples recommended, which increased than is practicable for some of the 
the chance of finding bacteria of the — smaller supplies. 

coliform group, if present. The 1946 
standards also contained more rigid 


Comparison of Health Hazards 


requirements on the chemical quality In view of these additional require- 
of the water. ments it might be well to compare the 


The U.S. Public Health Service also public health hazard existing in 1914 
has established certain recommenda- — and in 1946 in connection with public 
tions on water sanitation practices (1). — water supplies. 


TABLE 1 


Probability of Contraction of Typhoid Fever From Public Water Supplies 
in Massachusetts Relative to the Probability in 1925 


Typhoid Probability 


| Typhoid Observed Permissible* 
by | Morbidity _ Avg. —- 

Year | Population | Rate per | Coliform Density | | 
] } upplies 100,000 Density | No./100 ml. Observed | Permissible 

| per cent | No. /100 ml. Colitorm | Coliform 
| } | | Density | Density 
1914 | 3,639,803 | 65 63.4 2.23 | 4.3 
| 1925 4,143,724 75 | 32 0.95 1.05 1 

5 0.65 0.27 1.05 0.070% 0.24 


1946 4,567,621 9: 


* Drinking Water Standards: permissible coliform density equals 2.3(10) log i , in which p is the propor 


tion of 10-ml. tubes permitted to be positive. 
(0.65 
(13.71 )°-4910.95 


+ 0.070 = 


These requirements presumably are In 1914 the Massachusetts case rate 
needed to maintain a bacteriological for typhoid fever was about 64 per 
condition of the water to meet the — 100,000, while in 1946 it was 0.73 per 
standards. With most of the require- 100,000. Therefore, so far as the ty- 
ments, the author believes, the majority — phoid fever case rate is concerned, it 
of state sanitary engineers have no — would appear fair to ask whether the 
quarrel. Certain provisions in this — state is becoming too increasingly rigid 


manual, however, might not be consid- in connection with the protection of 
ered by every sanitary or water works — its water supplies. To assist the Mas- 
operator as necessary at all times in or- sachusetts Div. of Sanitary Engi- 
der to maintain a water of satisfactory — neering in answering this question in- 
quality. For example, the qualifica- — telligently, the services of Harold A. 


tions establishing the responsibility of | Thomas Jr.,.\ssociate Professor of 
a person making a sanitary survey Sanitary [engineering of the Harvard 
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Graduate School of [engineering, were 
engaged. Thomas has made a careful 
mathematical analysis of the probability 
of the contraction of typhoid fever 
from public water supplies (Table 1). 
The following constitutes his conclu- 
sion from this analysis: 


The implication of the result shown in 
the last column in Table [1] is that water 
supplies in 1925 had about four times 
the capacity for transmitting typhoid that 
water supplies with the same coliform 
density have today. Yet it is manifest 
that the 1925 standard was a safe stand- 
ard: in compliance with it the number of 
typhoid cases traceable to water supplies 
became vanishingly small. Under present 
conditions the same degree of safety 
could be attained by relaxing the stand- 
ards so as to permit 35 per cent of 10-ml. 
tubes to be positive. 


Gastroenteritis and Typhoid 


In recent vears the Massachusetts 
Div. of Sanitary engineering has been 
increasingly concerned with so-called 
gastroenteritis cases called to its at- 
tention by health officers who, for want 
of any other common factor in their 
epidemiological studies, blame such out- 
breaks on the public water supply. 
Some of these cases have occurred at 
a time when certain aerobacters have 
appeared in the distribution system, 
especially during the warmer months 
of the year. The presence of these or- 
ganisms has encouraged the carrying 
of unreasonably high chlorine residu- 
als in the water although there is no 
concrete evidence that these types are 
disease-producing and in spite of the 
fact that some aerobacters are highly 
resistant to chlorination. To carry 
such residuals in some supplies would 
result in sloughing off the slime coating 
which has proved a safeguard against 
lead) poisoning from the many lead 
services connected with certain soft 
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surface water supplies. The cost of 
removing these services would be great 
and the slime coating in the past has 
prevented the taking up of lead by the 
water. Taking into consideration that 
no lead poisoning now occurs, that 
chlorination at the source apparently 
keeps the supplies free of known patho- 
gens and that the chlorine residual usu- 
ally carried in soft waters is generally 
not enough to destroy cysts and cer- 
tain viruses or remove some of these 
aerobacters satisfactorily, is it justifi- 
able to demand that a water department 
go to the expense of removing the lead 
services or increasing chlorination ? 

At this point it might be well to ex- 
plore 353 cases supposedly waterborne 
in Massachusetts public supplies dur- 
ing 1938-45. Actually only 90 of these 
cases could remotely be correctly at- 
tributed to the use of a public water 
supply. So far as can be determined, 
the history of all of these cases is as 
shown in Table 2. 


Conclusions 

The author firmly believes in the nec- 
essity for maintaining a uniform prac- 
tice of adequate supervision of public 
water supplies regardless of the fact 
that infections from waterborne dis- 
eases have practically disappeared. He 
is equally firm, however, in the opinion 
that the time has arrived for evaluating 
sanitary engineering practices in con- 
nection with public supplies. Before 
adopting procedures which may prove 
to be a great financial burden on the 
water consumers, it must be shown 
that such practices have a real hearing 
on the public health. 

Recently there was reported an epi- 
demic at Loudonville, Ohio, believed 
to have been caused by the breakdown 
of a chlorinating machine. The author 
does not wish to imply that a single 
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TABLE 2 


Massachusetts Outbreaks Supposedly Waierborne, 1938—45 


| 
| 


Municipality 


Deerfield (So. Deertield 
Water Supply Dist.) 


Middleborough 
(In factory) 


Palmer (Three Rivers) 


Boston (No pollution of 
water in street mains) 


Framingham (Private 
well at roadhouse; no | 
connection to street 
mains) 


Salisbury Beach (No con- 
nection to street mains) 

Quincy (No connection to 
street mains) 


So. Hadley Fire 
No. 2 


Dist. 


Quincy (No connection to 
street mains) 


Fall River (In plant only) 


Boston (No connection to 
street mains) 


Salisbury (No connection | 
to street mains) 


* Possibly cross connections 


Type and Date 


ot Outbre: 


Gastro 
enteritis 


Apr. 
1938 
Nov. 
1938 


Jan. 
1939 


Apr. 
1939 


Sept. 


July 
1941 


, possibly milk. 


J 


ak 


Typhoid 


1940 


Reported Cause of Outbreak and No. of Cases 


| 
Cross Conne« 
tions Between 
Public 
Supplies and 
Questionable 
Private 
Supplies 


Unsate 
Private 
Supplies 
Faulty 
Plumbing or 
Other 
Cause 


Public 
Water 
Supply 


Semi- 
Public 
Water 
Supply 


large 
number 


back 
siphonage 
15 
private well 
or food 
75 


| private well 
? 


| private 
spring and 
bre rk 
4 


private 

wells or 

springs 
5 


back 
siphonage 
2 
private 
spring 


private well 
10 
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| 
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| | 
| | 
| | | | 
| 
| | 
| | 
| 
| 
1939 | | 
July 
1939 | | 
1940 | 
} | 
L_t | 
june 
1941 | 
1941 
| | | | | 
| | 
| | | 
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such apparatus was adequate for the 
protection of that supply, but he does 
desire to point out that a duplicate chlo- 
rinating installation—or any chlorinat- 
ing apparatus at all—may be unneces- 
sary for many ground water supplies. 
Attention should be centered on sim- 
plifying rather than complicating wa- 
ter works practice. So far as practic- 
able, the elimination of .cross connec- 
tions and back siphonage conditions 
should be urged, but the consuming 
public should not for a moment be 
given the impression that there is a 
lack of ability to meet the many prob- 
lems of safeguarding the water sup- 
ply. Irresponsible publication of wa- 
ter works discussions by uninformed 
writers can give that impression. Such 
publication will be encouraged by the 
establishment of unreasonable stand- 
ards and requirements for water works. 


Reference 

1. Water Sanitation Practices. Bul. 296, 
U.S. Public Health Service, Washing- 
ton, DA. (1946). 


Charles R. Cox 

Chief, Water Supply Section, Bureau of 
Ienvironmental Sanitation, State Dept. of 
Health, Albany, N.Y. 


The current interest in potable water 
quality embraces the consideration of 
physiological effects of trace elements 
such as fluorine and iodine, the possible 
connection between the sodium content 
of potable water and high blood pres- 
sure, the correlation of the nitrate con- 
tent of water with cyanosis in infants 
and similar considerations, as well as 
the bacteriological quality of potable 
waters, The present discussion is con- 
cerned with evaluating the sanitary 
quality of public water supplies and 
waterborne diseases. 

It is pertinent to inquire the reason 
for the sudden rebirth of interest in 
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waterborne diseases, in view of their 
low incidence and the generally satis- 
factory status of public water supplies, 
as indicated by others participating in 
this panel. It seems rather evident 
that the answer lies in recent popular 
literature designed to secure public 
support of water pollution control pro- 
grams. This literature unfortunately 
has at times been of an alarmist nature 
and has resulted in broad conclusions 
heing erroneously reached in the pop- 
ular press through the oversimplified 
use of summarized statistics on public 
water supplies. Constructive conclu- 
sions can be reached only by a technical 
study of basic data surrounding spe- 
cific outbreaks of waterborne diseases. 


Waterborne Disease Statistics 


For instance, summarized statistics 
on waterborne diseases  irequently 
makes no distinction between typhoid 
fever, bacillary dysentery and gastro- 
enteritis ; and, conversely, statistics on 
these diarrheal diseases frequently do 
not distinguish between the outbreaks 
which were transmitted by water and 
those transmitted by food and milk, by 
direct contact or by unknown vectors. 
The survey of nationwide statistics by 
Kliassen and Cummings (1) bears 
close scrutiny, therefore, because they 
have analyzed waterborne outbreaks to 
determine engineering factors which 
are of significance. 

In general, it seems quite evident that 
the reduction in the incidence of ty- 
phoid fever represents the first major 
triumph in the environmental sanitation 
field. The great majority of public wa- 
ter supplies are of safe sanitary quality, 
as disclosed by the statistics under dis- 
cussion. In fact, most of the current 
waterborne outbreaks are of gastroen- 
teritis, occurring in summer resorts, in- 
stitutions and the like, where technical 
control is lacking and where unsanitary 
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conditions prevail. Endemic typhoid 
fever is absent, but explosive epidemics 
due to temporary failures, which coin- 
cide with a period when the raw water 
supply is contaminated with Salmonella 
typhosa,* may still occur, but in greatly 
diminishing rrumbers. It is proposed to 
review experience in New York State 
to focus attention upon important as- 
pects of this subject. 
Summer Resort Water Supplies 
The intensive supervision of New 
York summer resorts, which are oc- 
cupied during the season by at least 
a million people, has resulted in the 
disclosure of many outbreaks of gastro- 
enteritis which otherwise would have 
gone unnoticed. This fact explains 
why 66 per cent of the gastroenteritis 
outbreaks and 43 per cent of the ap- 
parent total of cases occurring in the 
country as a whole were reported from 
New York State during the period 
1938-45 covered by the Eliassen and 
Cummings study. On the other hand, 
only 13 per cent of the outbreaks of ty- 
phoid fever, representing 6 per cent of 
the cases, were reported for New York 
State, which is approximately the aver- 
age for that portion of the nation’s pop- 
ulation residing in the state. It would 
appear, therefore, that gastroenteritis 
may be prevalent throughout the coun- 
try, although not reported from many 
states. Most such outbreaks in sum- 
mer resorts are found to be due to un- 
sanitary conditions resulting in the con- 
tamination of food. A smaller number 
are waterborne and are associated with 
water supplies which are far inferior to 
the great majority of public supplies and 
lack technical supervision. — It 
sential, therefore, for statistics on wa- 
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* This designation for the microorganism 
causing typhoid fever is preferred by Ber- 
gey’s Manual (6th ed., 1948).—Ed. 
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terborne enteric diseases to be clarified 
in order to distinguish between public 
and private water supplies, and thus 
avoid erroneous conclusions regarding 
the status of the former. 


Endemic Waterborne Disease Absent 


The absence of endemic typhoid fe- 
ver, bacillary dysentery and gastroen- 
teritis in municipalities indicates that 
the usual day-to-day conditions sur- 
rounding public water supplies gener- 
ally are satisfactory and that the pres- 
ent methods of water treatment are ade- 
quate. Otherwise, endemic enteric dis- 
eases would prevail in communities 
served by treated supplies from streams 
subject to heavy sewage pollution. On 
the other hand, the favorable 
conditions may be altered and explosive 


usual 


outbreaks may occur because of tem- 
porarily unfavorable conditions or ac- 
cidents—failure of treatment equip- 
ment, structural failure incidental to 
floods, and the like—or because of hu- 
man negligence, such as using an il- 
legal cross connection between a pot- 
able and a polluted supply. 


Gastroenteritis and Dysentery 


Epidemic gastroenteritis now is the 
most prevalent enteric disease in New 
York State. Years ago this disease 
would occur several days after a water 
supply failure and was accepted as a 
forerunner of typhoid fever, so that 
little attention was directed to gastro- 
enteritis itself. The successful control 
of typhoid fever, however, focused at- 
tention upon gastroenteritis. It was 
found that the remaining gastroenteritis 
cases frequently consisted of mild bacil- 
lary dysentery. Since 1938, however, 
there has been a gradual reduction in 
bacillary dysentery in New York State. 
For instance, only 47 isolated cases, 
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with no deaths, occurred in 1948, none 
of which was waterborne. 

The typhoid fever death rate in New 
York State for 1948 was negligible as 
only three deaths occurred from 44 
isolated cases resulting from direct con- 
tact with carriers. Only 480 typhoid 
carriers are on record in New York 
State, exclusive of New York City, 
where it is reported that somewhat over 
400 carriers are known to reside. This 
means that there are approximately 
1,000 known carriers for a population 
of over 14,000,000, Using appropri- 
ate statistical technique, it is estimated 
that about 2,500 carriers may be re- 
siding among the upstate New York 
population of about 6,000,000. Under 
these conditions there is much less 
chance than formerly for sewage to be 
contaminated by Salmonella typhosa. 
Since more than one-half the carriers 
are over 60 years of age, many will die 
within a few years. This situation in 
turn modifies the probable ratio be- 
tween the anticipated number of patho- 
genic organisms in polluted waters and 
the coliform index. Reference is made 
to the study by Kehr and Butterfield 
(2) for an evaluation of the relation- 
ship between the typhoid fever rates and 
the probable ratio between typhoid bac- 
teria and coliform organisms in_ pol- 
luted raw waters. Although this sub- 
ject is quite involved, the validity of 
the general relationship was corrobo- 
rated by the morbidity data on the out- 
break which occurred in 1940 in Roch- 
ester, N.Y. The opening of a valve on 
an illegal cross connection between a 
polluted fire supply and the municipal 
distribution system resulted in about 
35,000 cases of gastroenteritis but in 
only six cases of typhoid fever. The 
untreated fire supply from the Genesee 
River was subject to sufficient sewage 
pollution to lead to a large number of 


WATER QUALITY CONTROL 881 


cases of gastroenteritis, but only a few 
typhoid carriers on the watershed were 
contributing infectious material to the 
river at the time. Temporary failures 
in water supply systems, therefore, are 
much less likely to result in typhoid 
fever outbreaks than formerly. It is 
very evident that the supervision of 
carriers by health authorities is an im- 
portant and economical approach to 
further reduction in typhoid fever, 
representing the first step in the chain 
of defenses, which consists of adequate 
sewage treatment and effective protec- 
tion and treatment of water supplies. 


Viruses 

Gastroenteritis now prevalent in New 
York State among adults has been 
found to be associated with the absence 
of known pathogenic bacteria in ap- 
propriate stool specimens. An inten- 
sive study of this subject by Gordon, 
Ingraham and Korns (3) has disclosed 
that one or more viruses are involved in 
these outbreaks. Fecal filtrates, iso- 
lated from a gastroenteritis outbreak in 
an institution where direct contact was 
the vector, have infected human _ vol- 
unteers by the oral route, demonstrat- 
ing that at least one filtrable virus was 
involved. The studies have not pro- 
gressed to a point at which the trans- 
mission of such a virus by water, food 
or milk has been determined, nor is the 
resistance of the virus to heat or chlo- 
rine now known. It is pertinent to 
emphasize, however, that outbreaks of 
this character usually are associated 
with very unsanitary conditions, where 
the spread of the infection by direct 
contact is favored. 

Tentatively it may be inferred that 
such a virus most likely is sensitive to 
the action of conventional doses of 
chlorine because, as noted above, gas- 
troenteritis is not endemic in communi- 
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ties served by treated supplies from 
sewage-polluted streams. Final con- 
clusions, however, must await further 
study. 


Infant Diarrhea 


Diarrhea among iniants still remains 
an important cause of death in the age 
group under two. Bacterial pathogens 
infectious to adults are not associated 
with this illness. In other words, in- 
fant diarrhea occurs when unsanitary 
conditions in hospitals, nursing homes 
and the like provide an opportunity for 
the spread of infection by contact, and 
is not associated with public water 
supplies. 


Engineering Aspects 


An appraisal of the engineering as- 
pects of this subject focuses attention 
upon the greater factor of safety now 
assured when coliform organisms are 
absent from delivered water, and, con- 
versely, on the need for so designing, 
operating and supervising public water 
supply systems as to eliminate weak 
links which may fail during periods of 
stress and possibly lead to explosive 
outbreaks. There seems to be no one 
structural detail or type of equipment 
which is most susceptible to failure, 
granting that essential equipment is in- 
stalled in duplicate. 

Although the failure to protect 
ground water supplies or to treat sup- 
plies subject to pollution results in the 
majority of waterborne outbreaks at 
resorts, the few outbreaks associated 
with public water supplies are less 
easy to classify because of their low 
number and variety. No typhoid fever 
has been spread by public water sup- 
plies in the state since 1928, except for 
the Rochester outbreak in 1940. 

Only four outbreaks of waterborne 
gastroenteritis due to public water sup- 
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plies occurred during the period 1938— 
45, including the Rochester outbreak, 
which resulted in both gastroenteritis 
and typhoid fever. other out- 
break, attributed to “Seneca County,” 
did not involve a public water supply 
as reported. Three of these outbreaks 
were associated with temporary lapses 
in effectiveness of chlorination, and 
the other with a cross connection. The 
one waterborne outbreak which oc- 
curred in the state in 1948 was the re- 
sult of the unauthorized use of a new, 
small water supply system before the 
mains were disiniected.  l-very effort 
has been made to foster training pro- 
grams, including wartime instruction 
in emergency measures and precautions 
in operation supervision, which 
have a permanent peacetime value. 
Stress still must be placed upon the 
need for resourcefulness in) promptly 
meeting emergencies, with forethought, 
planning and grasp of technical essen- 
tials as a basis. The human equation 
still remains the weakest link, as a 
skilled operator will secure accept- 
able results under unfavorable circum- 
stances, whereas a negligent one may 


fail to use adequate facilities in a satis- 
factory manner. 

In spite of the recent disclosure that 
one or more viruses may be responsible 
for waterborne gastroenteritis, the 
present standards of potable water 
quality seem to represent a satisfactory 
general guide when properly inter- 
preted in the light of all factors at- 
fecting a given water supply, in- 
cluding the operating personnel. The 
inherent weakness associated with the 
latter probably represents the most 
serious challenge. Adequate salaries 
for water works personnel, operator 
training, and adequate budgeting for 
proper maintenance and 
are essential to a more effective control 


supervision 
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of water supplies. In fact, the lowered 
maintenance standards and delayed 
improvements in water supply systems 
incidental to the depression and_ the 
war years have created a serious situ- 
ation which cannot be solved until pub- 
lic support is given to water rates ade- 
quate for needed repairs, expansion 
and maintenance. 


Conclusions 
It may be concluded that : 


1. The present low number of car- 
riers of typhoid fever is resulting in 
continually diminishing morbidity rates 
from this disease, as sewage is less and 
less likely to be infectious. 

2. The current water pollution abate- 
ment programs should stimulate the 
treatment of sewage, which will still 
further reduce the chance of pathogenic 
organisms reaching water supply in- 
takes. 

3. Personnel training, with emphasis 
upon operating problems of maintaining 
water supply systems so as to avoid 
structural failures, temporary negli- 
gence and so forth, must continue to be 
stressed. 

4+. Water rates must be adequate to 
insure the employment of competent 
personnel and the provision of suit- 
able facilities for delivering an ade- 
quate volume of water of safe sanitary 
quality under both usual and unusual 
conditions. The public must be made 
aware of its responsibility in supporting 
water pollution abatement programs 
and adequate water supply facilities in 
spite of the pressing demand for costly 
tax-supported projects in other fields. 

5. Eternal vigilance, with confidence 
in available techniques shown by ex- 
perience to be effective when properly 
applied, should be the watchword. Still 
further progress will come with im- 
proved application of current practice. 
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6. The point of diminishing returns 
for effort expended has been reached, 
so that future developments in water 
supply practices must be predicated 
upon broader grounds than water 
quality itself. 
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The Alabama State Health Dept. is 
by no means satisfied with all phases 
of public water supply, nor does it feel 
that those engaged in actual operations 
are entirely satisfied, as demonstrated 
by their interest in the subject and by 
improvements made in the water works 
field from year to year. Such interest 
and improvement have not been due 
to the publication of material intended 
to excite the general public. Water 
works improvements with the end re- 
sult of a better quality of water stem 
from the desire of those in the field to 
supply a product of the highest quality 
attainable. Possibly, water supply im- 


provements can be obtained by the 
creation of doubt and fear in the mind 
of the public, but certainly no feeling 
of public confidence in water works 
officials can ever be developed and 
In fact, 


maintained by this means. 
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panic has sometimes occurred among 
the people when erroneous information 
concerning the community water sup- 
ply was released through unauthorized 
sources. Occasional damage was done 
in that competent water works officials 
were dismissed. 

The department has _ therefore 
adopted the policy of working strictly 
with water works officials in promoting 
improvements and has solicited the 
services of the press and radio only in 
emergencies such as floods and other 
disasters. In these few instances, the 
full cooperation of the press and the 
people has been obtained. It is not 
meant to imply, however, that water 
works operators are restricted in any 
way in promoting good public relations. 


Factors Affecting Quality 

This paper will take up the items in 
the Association questionnaire as they 
apply to Alabama. 

1. Inadequacy or lack of protection 
of ground water supplies. In Alabama, 
148 communities are dependent upon 
wells as sources of supplies. The ma- 
jority of well supplies, located in the 
southern part of the state, take water 
below 300 ft. in sand and_= gravel. 
Practically all water from wells in 
southern Alabama is free of bacteria 
and is delivered direct from the well 
to the distribution system without chlo- 
rination. Where this direct transmis- 
sion is interrupted, usually for correc- 
tive treatment, chlorination is required. 
Chlorination is also required when wa- 
ter is taken from springs and shallow 
formations. No diseases reported since 
1923 have been traceable to a well sup- 
ply. In general, it is felt that all of 
the well supplies are properly protected 
and are always delivering a safe water 
to consumers. 

2. Excessive pollution of surface 
sources of supply. The sources of sur- 
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face water supplies are not excessively 
polluted, with two exceptions which are 
to be corrected soon. In the meantime 
the operators know the existing condi 
tions and are successfully handling the 
water by standard methods. All tests 
of bacteriological samples of the fin- 
ished water at the plant and in the dis- 
tribution system indicate a safe product. 

3. Inadequate treatment works for 
surface supplies. It is a requirement 
in Alabama that all surface waters used 
as sources of public supply be ade- 
quately coagulated, settled, filtered and 
chlorinated before delivery to the dis- 
tribution system. It is further re- 
quired that all samples of filter effluents 
before postchlorination be of drinking 
water quality, considering both the 
plate count and tests for coliforms. 
A few small supplies do not have what 
are regarded as adequate treatment fa- 
cilities, and some few plants are not in 
the best state of repair. Recently there 
were four filter plants operating over 
capacity (in excess of 2.0 gpm. per 
square foot of sand area). This situ- 
ation has been corrected in all but one 
plant. It is hoped that the few plants 
not in the best of condition will fall in 
line in the near future. Samples from 
these supplies, however, indicate the 
delivery of a safe water. 

4. Failure to operate water purifica- 
tion systems properly. With the ex- 
ception of a few small communities, 
mining and mill villages, the depart- 
ment is confident that purification 
plants are satisfactorily operated. Wa- 
ter supplies are visited by department 
enginers from one to six times each 
year, and the equipment and operating 
procedures are thoroughly checked. 
The operators are given instructions 
during these visits. In addition, an- 
nual water works schools are sponsored 
by universities and the state health de- 
partment. The interest in receiving 
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information on and demonstrations of 
water works operations is manifested 
by the large attendance at these schools. 

5. Pollution of water in the public 
distribution system. Reports of bac- 
teriological analyses made by depart- 
ment laboratories indicate that the wa- 
ter remains safe throughout the distri- 
bution system. Water works opera- 
tors in the state realize the impor- 
tance of maintaining a_ high-quality 
product. In past years contaminated 
water in distribution systems has been 
due chiefly to the installation of main 
extensions without proper cleaning and 
disinfection. Practically all mains laid 
today are disinfected and satisfactory 
reports of bacterial analyses are re- 
ceived before placing them in service. 

6. Pollution of water within domes- 
tic and industrial plumbing systems 
through back siphonage. Five years 
ago the bacteriological samples col- 
lected from the distribution system of 
a small community were consistently 
positive for coliform bacteria. It was 
known that the well which was the 
source of supply was inadequate. In- 
vestigations revealed low pressures in 
the early evening due to failure to 
meet the demand. The condition re- 
ported was cleared up when an ad- 
ditional well was made. The conclu- 
sion, although not actually confirmed, 
was that back siphonage occurred dur- 
ing periods of low or no pressure in 
the system. So far as is known, no 
trouble from back siphonage has oc- 
curred elsewhere. 

7. Lack of recognition on the part 
of public officials for the need of trained 
personnel to operate water systems. 
An excellent relationship is maintained 
with the majority of the municipal offi- 
cials. It must be remembered, how- 
ever, that the greater portion of Ala- 
hbama communities have less than 2,500 
people, and towns in this class cannot 
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be expected to employ trained and ex- 
perienced personnel. As they cannot 
afford it, it is necessary for engineers 
with the department to give the op- 
erators the requisite instructions for 
proper operation and also to instill in 
them a sense of responsibility. 

8. Incompetence or lack of training 
of water works personnel. Although 
many operators are without academic 
training in water plant operation, it is 
surprising how well a high school grad- 
uate can learn, by experience and teach- 
ing on the job, to operate purification 
works. It is granted, however, that 
the men must be mechanically minded 
and receptive to instruction. Very few 
Alabama plants are operated by engi- 
neers or chemists. The results of this 
practice may be seen by examining the 
record itself. 


Alabama Record 


Public water supply operation was 
given very little attention in Alabama 
prior to 1918. Many towns and cities 
delivered raw surface waters directly 
to the distribution system without dis- 
infection. Consumers of public water 
supplies were constantly reminded of 
the dangers of using water other than 
that taken from deep wells. The au- 
thor does not believe that this situation 
was common only to Alabama; it was 
probably the same in many sections of 
the country. Very little thought is 
given by the general public to water 
supply today other than to its availabil- 
ity when needed. In fact, it is now 
found necessary to promote public re- 
lations programs to acquaint the peo- 
ple with the operations of their utilities. 

In 1920 there were approximately 
81 public water supplies in Alabama, 
serving approximately 28 per cent of 
the people. The majority of the sup- 
plies were in the larger cities and towns, 
very few communities of less than 1,000 
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having access to supervised public sup- 
plies. In the same year there were 361 
recorded deaths due to typhoid fever 
and 835 deaths of children under two 
and 227 deaths of people over that age 
due to diarrhea and enteritis. 

The records show that there are now 
310 communities with public water 
supplies, serving approximately 50 per 
cent of the state’s population. There 
were only 6 deaths in 1948 due to ty- 
phoid fever and 147 deaths of children 
under two and 28 deaths of persons 
over that age from diarrhea and enter- 
itis. 

It is not assumed that the operation 
of public water supplies in Alabama is 
solely responsible for reducing the ty- 
phoid and enteritis death rates 98 and 
82 per cent, respectively, but it is felt 
that the water industry played a lead- 
ing part. With one exception, which 
some writers persist in publicizing un- 
duly, there has not been an outbreak 
of any disease traceable to a public wa- 
ter supply since 1923. The water sup- 
ply has often been named as the causa- 
tive agent at the outset, but has been 
exonerated when all the epidemiological 
data were analyzed. 

As previously stated, the department 
is not satisfied with all phases of wa- 
ter works design, construction and op- 
eration, and there are many problems 
which have not yet been solved com- 
pletely. Great progress has been made 
in the water works field in the past 
years, but the industry should not be 
content to rest upon its laurels. 


David B. Lee 


Director, Bureau of San. Eng., State 
Board of Health, Jacksonville, Fla. 


The author would like to present at 
this time a revision of Florida’s reply 
to the August 1948 Association ques- 
tionnaire. 
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1. Inadequacy or lack of protection 
of ground water supplies. Like other 
states which have considerable areas 
of limestone upland, Florida has prob- 
lems in the protection of ground water 
supplies. In sinkhole terranes, per- 
colating ground waters are not well 
filtered. The natural hazard is greatly 
increased by the construction of drain- 
age wells, creating direct short  cir- 
cuits between surface sources and deep- 
seated aquifers. Of course, the real 
hazard lies in the popular fallacy that 
all deep well water is virgin pure, but 
deep aquifers in limestone outcrop re- 
gions must be protected on the surface. 
Until surface sanitation is adequate, 
protection of exposed subartesian aqui- 
fers is lacking. This is a great prob- 
lem and its attack cals for controls and 
education. Florida faces a growing 
danger of salt intrusion along its coast- 
line. This question, however, is more 
truly one of wise development, protec- 
tion and conservation than of inade- 
quate protection alone. 

2. Excessive pollution of surface 
sources of supply. Those surface wa- 
ters which are developed directly for 
potable supplies in Florida are rather 
well isolated from excessive pollution. 
Furthermore, over 90 per cent of the 
connections are served from wells. It 
must be reemphasized, however, that 
the pollution of surface waters which 
recharge permeable limestones is cause 
for concern, as is the complacent at- 
titude toward pollution on the part of 
some laymen, officials and even tech- 
nicians, 

3. Inadequate treatment works for 
surface supplies. Treatment works 
for surface supplies are adequate insofar 
as equipment is concerned, with the ex- 
ception of two very small systems. The 
latter use supplies which are disinfected 
and are derived from protected sources, 
but the operators are now being sub- 
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jected to strong suasion for additional 
treatment. It is the policy of the Flor- 
ida State Health Dept. to permit no 
surface water supply without adequate 
treatment. which does not include 
merely chorination. 

4. Failure to operate water purifica- 
tion systems properly. Improper op- 
eration is a problem the author would 
put near the top of the list. Too many 
splendidly adequate treatment works, 
in Florida and elsewhere, have depre- 
ciated to the classification of junk in a 
few vears. Ten or twelve years of 
neglect and incompetent operation can 
ruin the finest plant. 

5. Pollution of water in the distri- 
bution system. Cross connections be- 
tween unsafe supplies and the mains of 
approved distribution systems pose a 
continuing preblem for all. The danger 
from this source is more often seen in 
the smaller towns, but also exists in the 
larger cities in lake regions. It will 
be interesting to learn the results of a 
cross conhection survey being made in 
a city where possibly 5 per cent of 
the residential units have separate irri- 
gation systems using raw lake water. 

Recently a case of chronic main con- 
tamination was remedied with a Still- 
son wrench. One water superintendent 
who thought his gate valves had failed 
found a cross connection giving him 
questionable water at a rate of nearly 
50 gpm. Failure to promote safe chlo- 
rine residuals throughout the distri- 
bution system invites trouble. In an- 
other city, newly laid mains are not ster- 
ilized, flushing being considered suffi- 
cient to eliminate gross contamination. 
It is to be wondered how many other 
superintendents follow only this proce- 
dure. These matters should be kept 


in mind when taking stock of the loca- 
tion and frequency of sampling, which 
must be adequate to insure safety. 
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6. Pollution of water within domes- 
tic and industrial plumbing systems 
through back siphonage. Florida's pro- 
gram has not developed enough to 
make a worth-while contribution to a 
discussion of back siphonage. 

7. Lack of recognition on the part 
of public officials for the need of trained 
personnel to operate water systems. 
Florida’s second major problem may 
well be the attitude among officials that 
a plant operator need be only a passable 
mechanic, able to turn valves, grease 
pumps and fit pipe. Quality must 
somehow take care of itself. It is not 
surprising to observe that often the op- 
erator’s attitude toward his responsi- 
bility for the public health is a true 
reflection of the attitude of his su- 
periors toward him. The active desire 
to serve safe water is lacking; the in- 
terest is not there. 

It is axiomatic that goods will flow 
to a ready market as surely as water 
flows downhill, and more positive and 
direct action probably could be taken 
to work out internship arrangements 
for college seniors and graduate stu- 
dents with municipalities and _ utilities. 
Until there is created among officials a 
sincere demand for excellence of oper- 
ation, a full attack cannot be made on 
the problem of proper personnel train- 
ing which is inseparable from this one. 

8. Incompetence or lack of training 
of water works personnel. In Florida, 
the opportunity for and the intensity of 
training have increased greatly in the 
past few vears through the annual short 
course at the University of Florida and 
the regional short courses around the 
state. The short courses have been im- 
proved by providing five days of bac- 
teriology and chemistry, graded from 
elementary to advanced study under 
A. P. Black and other outstanding men. 

Although the schooling has im- 
proved, it is felt that the basic training 
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of many of the men is not adequate to 
serve the needs of the plants. It is 
also sadly true that the absentees from 
the short courses are those men who 
need the training most. Some who 
would come cannot, because their su- 
periors do not care to send them or 
finance the trip. This again demon- 
strates the fact that failure to sell the 
need for competent operators means 
failure to open fully the way to im- 
prove the training of the incompetent 
and the untrained. 


Inadequate Operating Budget 


The common failure to include an 
adequate sum for operation in the 
financial structure of water works re- 
quires comment. In Florida, this mat- 
ter is aggravated by a constitutional 
amendment exempting homesteads from 
ad valorem taxation. There is a tend- 
ency to siphon off water service receipts 
into municipal general funds. It is not 
an infrequent practice to milk a water 
system up to the very limit of minimum 
operation and the obligated balances 
imposed by bondholders. Accordingly, 
it is gratifying that one major invest- 
ment banking concern will henceforth 
stipulate in bonding covenants and or- 
dinances that the financial structure 
include sufficient funds for good op- 
eration and maintenance that 
adequately trained men can be em- 
ployed). 

An adequate operating budget is a 
matter of concern to the bond buyers, 
who are beginning to realize that good 
operation protects their investment just 
as directly as it affects the public health. 
It would be fine to have every municipal 
water works bonding ordinance include 
such an obligation, but unfortunately 
at present there is usually no such 
guarantee. 
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Sewage Pollution 


The author believes that the water 
works industry would do itself and the 
public interest a great injustice if it 
played down the real menace of sewage 
pollution. Because the best of the in- 
dustry believes itself nearly above re- 
proach, can it foster a general belief 
that the industry includes no fringes to 
be ashamed of? Can the industry in 
good conscience say it harbors no situ- 
ations where only good fortune has 
prevented disaster? These questions 
must be answered frankly and with a 
clear conscience before a complacent 
attitude can be condoned, let alone 
fostered. The water industry must 
not take the position of saying that, 
since supplies are mostly good and 
treatment and control mostly adequate, 
there will be no waterborne disease. 

The epidemiologists’ report of a wa- 
terborne typhoid epidemic not far from 
Florida a few years ago also raises the 
question whether all outbreaks are re- 
ported. One fatality led to the dis- 
covery that either the dilution of Sal- 
monella typhosa, the prevalence of vac- 
cination or the weakness of the strain 
had caused an epidemic that conceiv- 
ably could have escaped detection. As 
it was, only searching investigation 
in the laboratory disclosed its scope, 
for most of the victims never knew what 
their trouble had been. This incident 
bears a double warning, for it involved 
sewage pollution reaching a deep lime- 
stone aquifer, as well as inadequate 
treatment—the incompetent-operation 
factor is not reported but was probably 
present. 

The Florida health department has 
been criticized for frank, factual re- 
plies to inquiries from the press. It 
is sensitive to the unwarranted and 
unfair national publicity given prob- 
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lems on which it is making progress, 
but the department refuses to gloss 
over or cover up any potential hazard 
—even if one or more factors necessary 
to create an epidemic are not yet pres- 
ent. As a regulatory agency, it must 
answer to all the people, although it 
would like to be in the position to say 
always: “Yes, you can drink your water 
in complete safety.” 


Conclusion 


The author agrees with A. D. Wes- 
ton that the time is near, or at hand, 
when there should be an inventory of 
those engaged in water works practice 
—those in the sanitary engineering pro- 
fession, those in a regulatory status 
and laboratory personnel. Further- 
more, it is necessary for the industry 
to evaluate its attitude toward the 
U.S. Public Health Service Standards. 
Are these standards to be used as a 
criterion for universal application; or 
is the industry going to wait, attempt 
to hold its own and let time prove 
whether or not it still has public health 
problems 

The author believes he can safely 
say that Florida has gone a long way 
but can make further progress. In 
the author’s opinion, on the basis of 
facts available for other sections of the 
United States, the general answer 
would be very much the same. The 
water works industry in Florida has 
cause for pride in its record of no re- 
ported waterborne epidemic since 1919. 
Many plants and personnel are excel- 
lent, and the critical comments made 
apply only to the minority. But the 
presence of this minority serves to 
destroy any sense of smug satisfaction. 

As the standards are raised for the 
safety of the people, the industry should 
recognize and attempt to use them in a 
practical way. High standards, after 
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all, are only a practical measure of 
what ability and equipment can do. 
They are the industry’s par for the 
course. 

Everyone concerned in the water 
industry—the superintendent, the op- 
erator, the public official, the consult- 
ing engineer and the regulatory agency 
—must work toward a common under- 
standing and uniform approach to the 
standards that will serve the best in- 
terests of all. The only factor on which 
compromise is impossible is the public 
interest—that is, the public health. 


T. A. Filipi 


Director, Div. of Sanitation, State Dept. 
of Health, Lincoln, Neb. i 


A public health engineer welcomes 
any discussion on water quality, even 
though he has not found a satisfactory 
definition of that phrase. Only ex- 
perience and judgment can really eval- 
uate water quality in terms of the health 
and comfort of the consumer. The 
drinking water standards set up a meas- 
uring device to judge the quality of 
water for use on interstate carriers. 
Many states have adopted these stand- 
ards, but what do they really certify 
or define? The present mode of liv- 
ing—and especially travel—makes it 
impossible to trace the source of ill- 
ness. The fact that many gastrointesti- 
nal disturbances are not reported like- 
wise, perhaps, protects water supplies, 
which could have been the source of in- 
fection. 

In the author's opinion, the so-called 
standards are not to be used as a goal 
but as a means toward a goal. It is 
known that Escherichia coli and Aero- 
bacter aerogenes are bacteria associated 
with filth and therefore have no place 
in drinking water. Why satisfy cer- 
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tain standards by allowing a given per- 
centage of samples to be contaminated 
and do nothing just because the con- 
tamination is below allowable limits ? 

In water quality the best is not too 
good. Therefore, the best possible 
product should be developed, even 
though it exceeds accepted minimum 
standards. Thus, in developing a 
ground water supply, a site will not be 
approved unless it is the best one avail- 
able from the standpoint of possible 
pollution and contamination. The 
same policy holds true for equipment. 

The matter of operation likewise 
comes in for severe criticism, Oper- 
ators are not producing the best water 
possible with the equipment they have 
on hand. Sometimes the governing 
body does not hire an operator equal 
to the plant. At present there are wa- 
ter works operators who were painters, 
carpenters, diesel operators and—in 
a few plants—plumbers, an appoint- 
ment regarded with pride. 

Again, the matter of protection can 
be criticized. The goodwill obtained 
by permitting cross connections with 
private supplies outweighs, it appears, 
the dangers allied therewith. 

Many water plants have a chlorinat- 
ing machine in their list of equipment, 
but, like the family Bible, it is there 
for display and seldom used—some- 
times not until samples show contami- 
nation repeatedly. Leven though the 
yearly average might be within the so- 
called limits, one questions the actual 
quality. 
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In the matter of surface supplies, 
there is now a race between pollution 
and purification. It is true that water 
plants settle, treat, filter, chlorinate and 
store the polluted and contaminated 
water from streams and make a product 
that is accepted as drinking water. Is 
the drinking water quality raised by de- 
vising new and better techniques to 
treat a water often approaching sew- 
age?’ Perhaps some attention should 
be paid to developing a better raw wa- 
ter by working with sewage treatment 
programs. As a parallel, Nebraska's 
quality milk program only succeeded 
when it was realized that the raw 
product or source must be improved. 
Therefore, the water works man must 
be extremely active stream pollu- 
tion abatement. 

Undoubtedly, the water works oper- 
ator is cognizant of his plant's weak- 
nesses and faults, and it is indeed em- 
barrassing for health department rep- 
resentatives to be continuously pointing 
out the potential hazards. It is more 
pleasant to give compliments but, since 
the health and comfort of the people are 
at stake, the goodwill of the opera- 
tor and the goodwill of the council or 
hoard of public works perhaps will 
have to be strained. Facts must be 
faced. Are the water plants produc- 
ing the best quality of water available ? 
What effort has been made to live up 
to the confidence the public is placing 
in water works men by assigning them 
the job of supplying the most essential 


commodity of life: 
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Use of Radio by Water Departments 


By Carl A. Hechmer, Adolph Damiano, Frank E. Dolson 


and Nathan S. Bubbis 


A panel discussion presented on June 2, 1949, at the Annual Confer- 
ence, Chicago, by Carl A. Hechmer, Dept. Engr., Maint. & Operation 


Dept., Washington Suburban San. Dist., Hyattsville, Md.; Adolph 
Damiano, Distr. Engr., Hackensack Water Co., Weehawken, N.J.; 
Frank E:. Dolson, Distr. Engr., St. Louis County Water Co., St. Louis, 
Mo.; and Nathan S. Bubbis, Acting Gen. Mgr., Greater Winnipeg 


Water Dist., Winnipeg, Man. 


HIé first step suggested for those 
desiring to acquire and operate 
radio equipment is to obtain a set of 
the new FCC industrial radio service 
rules (1) effective July 1, 1949. 
Assignment of frequency must first 
be accomplished through the Regional 
Frequency Assignment Coordinating 
Committee of the National Committee 
for Utilities Radio. The purpose and 
function of this committee is covered 
by Adolph Damiano (see p. 893) and 
needs no further discussion here. It 
should be realized, however, that these 
committees consist predominantly of 
electric power company men and, un- 
less the water industry takes an in- 
creased interest in this subject, it is to 
be expected that the more desirable fre- 
quency channels will be exhausted by 
others. However, the recent appoint- 
ment an A.W.W.A. member 


of on 


each of the regional committees tends 
to eliminate this possibility and assures 
the water works of its rightful place in 
the frequency assignment pattern. 

An application must be filed with the 
FCC for a construction permit, Form 
401-c, for the land or central broad- 
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cast station, giving specific data on the 
location of the land station, antenna 
structure and location of the nearest 
airport. If the antenna and support- 
ing structures exceed an overall height 
of 150 ft. above ground level, or if the 
site is within 3 miles of an airport, an- 
other application form, 401-a, must ac- 
company the construction permit ap- 
plication. This form must include a 
sketch showing the antenna and sup- 
porting structure and a map showing 
the location of the antenna with respect 
to airports. The frequency assignment 
letter from the regional coordinating 
committee should accompany the con- 
struction permit application. 

Approval of the construction permit 
will permit purchase and _ installation 
of the necessary equipment. Manu- 
facturers of radio equipment of this type 
will be found most helpful in selecting 
the proper kind, and it is possible to 
draw up specifications to permit several 
manufacturers to bid on the equip- 
ment. 

A separate application form must be 
submitted to cover the mobile sets to 
be used. The proposed sets must be 
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described and the number to be placed 
in service must be stated. 

Following purchase and installation, 
an application for a license to operate 
must be made to the FCC on Form 403. 
The license is usually granted as soon 
as tests are completed to assure that the 
installation has been made in accord- 
ance with the original construction per- 
mit and that no unforeseen circumstance 
has arisen which might prevent proper 
operation without interference in other 
radio activities. 

Restricted phone permits must be 
obtained for all operators of the land 
or base station, but none is necessary 
for the mobile unit or field operators. 
The base station operator, however, is 
responsible for the mobile operator's 
use of the radio system and must see 
that it is confined to proper channels. 

Repair, maintenance and adjustment 
of either base or mobile units require 
the services of a first- or second-class 
radiotelephone operator. Such classi- 
fications are obtainable from the FCC 
at Washington or at any of the regional 
offices by satisfactorily passing the nec- 
essary examinations. Restricted op- 
erator’s licenses are also obtained from 
the FCC regional offices upon submis- 
sion of necessary evidence of citizen- 
ship, intelligence and knowledge of the 
rules of the air. 


Sanitary District Radio 


A\ log must be kept at the base station 
of all calls put on the air, for review by 
the FCC if requested. In the Wash- 
ington Suburban Sanitary Dist. oper- 
ations, monthly reports are made up of 
the calls, to aid in evaluating the ad- 
vantages of radio operation. 

At present the district has 24 mobile 
sets in service and one base station. 
The latter is located in the main office 
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at Hyattsville, Md., while the antenna 
is on the Glenmont elevated water tank 
10 miles away (airline distance), a 
leased telephone line connecting the 
two. Radio is used not only for emer- 
gency calls to the various trucks and 
cars but also for ordinary water and 
sewer department business, such as 
giving the location of valves and man- 
holes to the men in the field, ordering 
materials and equipment and conduct- 
ing general departmental affairs. Per- 
sonal calls are not permitted, although 
messages to the office when men are de- 
layed in the field are sometimes relayed 
to their homes by telephone, if neces- 
sary. 

Since the district's station is in the 
30-40-me. frequency band (actually, 
37.7 me.), some interference is en- 
countered from other stations presum- 
ably on the same wave band. This con- 
dition has also been noted by other 
participants in this panel, which con- 
firms the desirability of getting into the 
higher frequency assignments. The 
interference is not serious, since oper- 
ation of the district's own equipment 
blanks it out, but it is annoving at times 
to hear other messages going back and 
forth when the receiver should be quiet. 
The district station has heard and 
communicated with stations at Prosser, 
Wash.; Lewiston, Va.; Blythe, Calit.; 
Wichita and Arkansas City, Kans. ; and 
Winnipeg, Canada; and has logged 
their call letters and identified the 
utilities operating them. 


Reference 


1. Rules Governing Industrial Radio Serv- 
ices. Docket No. 9018, Federal Com- 
munications Commission, Washington, 
D.C. (1949) ; requests for copies should 
he addressed to Secretary, Federal Com 

munications Commission, Washington, 

Di. 
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This paper will not dwell on the elec- 
trical or mechanical details and fea- 
tures of FM communication equipment 
nor discuss the specifications or costs 
of such units. This information can be 
readily obtained from manufacturers 
of radio communication systems. Such 
organizations as Motorola, Inc., Link 
Radio Corp., General Electric Co., 
Western Electric Co., Radio Corp. of 
America, Federal Telephone & Radio 
Corp. and others will not only be 
pleased to mail technical specifications 
and descriptive literature on their most 
modern equipment, but, upon request, 
will promptly and eagerly send their 
representative to, review individual re- 
quirements, to plan a communication 
system and to submit cost figures with- 
out any obligation or expense to the 
prospective customer. All of these 
radio manufacturers are producing 
transmitting and receiving apparatus 
particularly suitable for water utility 
requirements and applications. 

FM, or frequency-modulated, radio 
is steadily becoming established as the 
superior medium of sound broadcast- 
ing. The public is rapidly coming to 
appreciate the better reception offered 
by FM, its virtual freedom from static 
and other forms of interference and its 
realistic and high-fidelity reproduction 
of sound. .\M-—amplitude-modulated 

radio, which has been in use since 
the introduction of the vacuum tube, 
will gradually be relegated to a minor 
role and perhaps in time be entirely 
replaced. 

In the \M system, the carrier wave 
is continuous and has the signal super- 
imposed upon it. The effect of the 
signal, which employs a current of 
moderate radio frequency, is to contract 
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or expand the amplitude in varying 
degrees according to the intensity of the 
signal. In the FM process, it is the 
frequency of the carrier wave that is 
varied by the impressed signal. FM 
transmissions are made in the regions 
of ultrashort waves of the spectrum. 


Primary Considerations 


In determining or selecting the 
proper combination of equipment for 
any installation, certain fundamental 
or major factors must be considered. 

There are three basic communica- 
tion systems : 


1. The one-way system, in which a 
fixed land staticn transmitter provides 
instant contact with one or more mobile 
stations which have no talkback facili- 
ties. The operator of the vehicle will 
either proceed with the detail signified 
by the signal or seek a nearby tele- 
phone to reach his office or supervisor 
for further instructions. 

2. The two-way system, in which the 
land station and the mobile stations are 
able to communicate immediately with 
one another. This is perhaps the most 
dependable and best adapted system of 
communication. 

3. The three-way system, in which 
contact between the mobile stations is 
provided in addition to the normal two- 
way service. Two-frequency operation 
is used when car-to-car communication 
must not interfere with the fixed sta- 
tion. 


The type of system selected will de- 
pend entirely upon the specific require- 
ments and the service to be rendered. 

Municipal and private water depart- 
ments have been classified by the FCC 
in the Power Utility Group, including 
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private and municipal electric power 
companies and cooperatives, manufac- 
tured and natural gas companies, and 
steam companies. Committee 4, Panel 
13 of the Radio Technical Planning 
Board, now known as the National 
Committee for Utilities Radio, compris- 
ing representatives of the various utili- 
ties mentioned, has for a number of 
years aided the FCC in the postwar 
planning of frequency allocations and 
in preparing system standards for the 
radio services. 

The Power Utility Radio Service 
has been placed by the FCC in the 
classification of Industrial Radio Serv- 
ice, consolidating a number of existing 
classes of service, such as geophysical, 
provisional, motion picture, relay press, 
power utility and petroleum pipeline. 

After several years of deliberations, 
engineering conferences, hearings and 
the presentation of voluminous testi- 
mony and data by interested groups 
and services, the FCC announced, in 
the May 6, 1949, issue of the /’ederal 
Register, the final frequency allocations 
for the various services. The Power 
Radio Service has received blocks of 
channels in the following parts of the 
spectrum: 25—50-me., 72—76-mce., 152- 
162-me. and 450—460-me. bands. For 
reference purposes, a list of the various 
frequencies so allocated will be found 
in Appendix B. 

It must be emphasized that the fre- 
quency assignments made up to now 
are to be considered temporary. As a 
result of the FCC announcement of 
frequency allocations, it will be neces- 
sary for some systems to be modified 
for operation on a different frequency 
than the one assigned. This change 
may entail an expenditure for new 
crystals, and antenna and equipment 
adjustments. More information about 
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expiration dates and shifts to other 
frequencies will be forthcoming. 

On May 6, 1949, the FCC issued 
Docket No. 9018, promulgating new 
rules governing industrial radio serv- 
ices, which became effective July 1, 
1949, 

Through the effort and sponsorship 
of the National Committee for Utilities 
Radio, ten regional radio groups have 
been formulated and established. A 
representative of the AAW.W.A. has 
been designated on each of these groups 
to present the requirements and in- 
terests of the water works industry in 
the respective areas of the country and 
also to act as a liaison between the re- 
gional groups and the water works 
sections. A list of such geographical 
sections and the name of the A.W.W.A. 
representative for each area is in- 
cluded in Appendix A and Fig. 1 (see 
pp. 904-5). 

In determining or selecting  fre- 
quency assignments, the reader is 
strongly urged to avail himself of the 
services of the regional frequency co- 
ordinating committees. The group 
committees are cooperating with a sim- 
lar National Power Utility Frequency 
Coordinating Committee in evolving a 
national plan of frequency distribution 
as well as a regional scheme of channel 
assignments of the frequencies allo- 
cated by the FCC for use by the Power 
Radio Service. These plans are being 
worked out so that interference between 
systems can be kept to a minimum. 
The demand for channel space is so 
great that maximum and effective uti- 
lization of the radio spectrum must be 
made. In fact, the problem is so im- 
portant that several manufacturers are 
conducting research and investigation 
toward perfecting the design of equip- 
ment for operation in the same area on 
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adjacent channels. This improvement 
would have the effect of increasing the 
available usable channels by eliminating 
the need for guard bands. 


Selection of Frequency 


In selecting a frequency or wave 
length, several considerations must be 
entertained, such as the size of the area 
to be covered or the range desired, the 
nature of the terrain and the height of 
the available antenna sites. Generally 
speaking, the lower the frequency the 
greater the interference due to iono- 
spheric reflection, often referred to as 
“skip” or “sky wave” interference. 
For a given range, more power output 
is required on the lower frequencies 
than on the higher ones. 

The range to be expected in the 30- 
50-me. band is greater than at the 
higher frequencies. Frequencies in the 
152-162-me. band, however, will offer 
satisfactory transmission within their 
range, especially in the large cities hav- 
ing tall buildings and congested areas. 
Nevertheless, serious consideration 
should be given to the utilization of 
channels in the higher-frequency bands 
in flat, open country. To minimize 
skip interference the 30-50-me. 
band, it is advisable to use the least 
power and antenna height that will pro- 
vide adequate coverage. High anten- 
nas are generally required for greater 
range of communication, both for send- 
ing and receiving. Increased transmit- 
ter power will increase the sending 
range of equipment. locating an an- 
tenna on a high hill or mountain to ob- 
tain optimum coverage is desirable if it 
is within reasonable distance from the 


dispatching headquarters. Provisions 
must then be made for remote control 
of the equipment by radio or wire. 
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In choosing a frequency or channel, 
care must be taken to insure that no 
other local station is being operated on 
the same or on an adjacent channel. 
The best way to avoid this possibly 
troublesome interference situation is to 
consult the frequency coordinating com- 
mittee of the appropriate regional util- 
ity group for its recommendation be- 
fore making a final selection. 


Equipment 


The latest types of radio communi- 
cation equipment are made compact, 
with a single chassis for transmitter, 
receiver and power supply. This de- 
sign has become necessary because of 
the importance of space on all types of 
vehicles. Newly developed miniature 
tubes and components make it possible 
to construct these units in smaller size. 
As a result of this trend, space is saved 
and initial cost and installation time and 
expense are kept at a minimum. 

One of the newest innovations in 
modern equipment is selective calling. 
3yv this means, a station may, by oper- 
ating a telephone dial, call any one or 
any preselected group of stations in the 
system without alerting the other sta- 
tions not being called. The dialing of 
the number will cause a bell to ring, a 
lamp to light, a horn to blow or a com- 
bination of these signals, thus attracting 
the attention of the occupant of the 
vehicle. 

Another new element in modern 
equipment is variable “squelch” 
which can be adjusted to reduce an- 
noyance from foreign signals and thus 
obtain optimum reception. In_ this 
manner, finger control is available for 
squelch performance, to keep the re- 
ceiver quiet when the “carrier” is not 
on. 


\ 
\ 
™ 


896 CARL A. 


The selection of equipment is very 
important since poorly constructed 
units will radiate spurious energy and 
respond to systems assigned to other 
channels, resulting in poor service and 
wasted channel space. Before reach- 
ing a decision on the equipment to be 
purchased, there should be some as- 
surance that it will reflect the best stand- 
ards of radio engineering, have the 
highest level of selectivity and stability, 
and give trouble-free, stable and_ reli- 
able service. 

Service companies are gradually be- 
ing formed to maintain and_ service 
radio communication systems so that 
there is no necessity for the user to set 
up a special department for this pur- 
pose. 
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Although the above remarks have 
placed emphasis on mobile radio sys- 
tems, considerable usage of radio is an- 
ticipated for telemetering, supervisory 
control and voice communication. 


Conclusion 

There is no need to recite the many 
benefits of mobile radio, Radio com- 
munication offers the only practical, 
fast, safe means of maintaining con- 
tact with inspection and repair crews 
for restoring facilities and service and 
for preserving life and property in 
emergencies. From the standpoint of 
improving public relations and promot- 
ing service to the customers, radio's 
opportunities are unsurpassed. 


Radio-Wire Service—Frank E. Dolson 


The postwar cost of labor and ma- 
terial coupled with a prewar rate struc- 
ture alerts management to the possi- 
bility of savings by the use of newly 
developed operational aids. |More 
than ever, water engineers and super- 
intendents must be aggressive in their 
search for ways by which better service 
can be rendered at reduced labor and 
material costs. Other utilities, with 
rate increases in mind, are actively re- 
ducing expenses when possible and are 
competing for consumer goodwill by 
employing advertising and all other 
means at their disposal. The water 
industry can do no less, since it, too, 
is often faced with the need for more 
revenue. The uphill grade to rate in- 
creases can be lessened, to a great ex- 
tent, by solid consumer goodwill. 

Radio is a new, postwar tool for wa- 
ter works. Its use by all utilities has 
become extensive, and there is no ques- 
tion that radio enables its users to solve 


and correct emergencies expediently in 
addition to dispatching routine work 
more efficiently. 

Radio service, at present, is available 
in three ways: |1| an independent sys- 
tem in which the owner makes the capi- 
tal investment and maintains and op- 
erates the system; [2] community own- 
ership or a facilities-rental agreement ; 
and [3] a combination radio-wire serv- 
ice on a subscription basis from a com- 
mon carrier, 

Types 1 and 2 are exclusive radio 
services, the only difference between 
them being arrangements regarding 
ownership, maintenance and the like. 
The preference depends upon the 
economics in each specific instance. 

Radio-wire service, commonly known 
as radiotelephone service, is unique for 
the reason that it utilizes both radio 
and telephone facilities. It is a service 
offered for a monthly charge by a com- 
mon carrier, which owns and main- 


tains all equipment. Charges to the 
subscribers include an equipment rental 
fee in addition to a service charge. 

Four types of such service are avail- 
able: general, dispatching, signaling 
and highway. 


General Service 


In general service, messages are 
transmitted by familiar telephone out- 
lets and wire to a centrally located 
transmitter. From this point, the mes- 
sage is transmitted to the mobile unit 
directly by air. Messages from the 
mobile units are transmitted by air to 
auxiliary receivers maintained at stra- 
tegic locations in the urban area. 
(These auxiliary receivers can usually 
be recognized by small antennas on 
top of long telephone poles.) From 
that point, the message is transmitted 
to a central station by wire and thence 
through regular telephone facilities to a 
telephone outlet. 

The main transmitters at the cen- 
tral station have a 250-w. output and an 
effective range of 20 miles. The mo- 
bile units are equipped with 30-w. 
transmitters having a correspondingly 
smaller range. The auxiliary receivers 
and wire transmission are necessary to 
enable the mobile unit to transmit mes- 
sages to the central station from any- 
where within the 20-mile service area. 
Very few blind spots exist and these 
can usually be overcome by moving the 
mobile unit a short distance. 

Each channel within the assigned 
152-162-me. band will service a maxi- 
mum of 65 mobile units. The present 
practice, in the St. Louis area at least, 
is to limit the number of mobile units 
per channel to about 50. Since channel 
overloading with resultant delays in 
message transmission would defeat the 
purpose of the service, the telephone 
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company constantly surveys each chan- 
nel for evidence of overloading. 

The service is available to anyone 
who cares to subscribe. Taxicab com- 
panies, newspapers and truckers are 
using it along with the utilities. As 
there are no priorities on messages, 
the service can be compared to party 
line telephone service in which the 
availability of the equipment is solely 
dependent upon the facilities being free 
of usage by other subscribers. Less 
essential subscribers are privileged to 
tie up the channel so that utility emer- 
gency messages are subordinated to 
casual or routine ones. In any com- 
parison between radio and _ radiotele- 
phone, the lack of priorities in the lat- 
ter system should be considered. 

There is a considerable difference 
between radiotelephone service and ra- 
dio in the method of usage. Usually in 
independently owned systems, a dis- 
patcher is in constant contact with all 
mobile units. A transmitted message 
is received by all mobile-unit operators 
who are near their sets. Operators 
must be near their vehicles and listen- 
ing to all calls. 

By contrast, radiotelephone service 
has the advantage of selective ringing. 
Kach of the approximately 50 mobile 
units assigned to a single band is given 
a numerical designation. The mobile- 
service operator, who can be reached 
through any telephone outlet simply 
by dialing or asking for long distance, 
can signal each mobile unit on the chan- 
nel on a selective basis. The signal re- 
ceived by the mobile unit is an audible 
buzz, or, if preferred, required switches 
and relays can be installed, at additional 
cost, so that the mobile operator is 
called by a horn. If the operator hap- 
pens to be outside the range of the two 
signaling devices, he is notified that 
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he has been called by an indicating 
light. 

Selective signaling is one of the real 
advantages of radiotelephone service. 
It enables a workman to range far away 
from his equipment with perfect as- 
surance that he can hear his call signal. 
This feature is particularly advantage- 
ous for a foreman who is required to 
supervise construction or maintenance 
work remote from his vehicle. The 


General Service 


Zone | Principal* 
Dispatching phone | 
Rate 

Principal to mobile | 30¢ first 3 minutes 
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Rental, Service and Message Charges 
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Calls originating from the mobile 
unit are handled in much the same 
manner as by regular telephone service. 
The mobile-service operator is con- 
tacted and connections to telephone out- 
lets are made in the usual way. 
Other Types 

Dispatching, signaling and highway 
services are merely variations of the 


general service. Usage is similar in 


1 


Dispatching Service 


Signaling Service 
| Principal* Any 
$3.00 per month 


| 15¢ first minute 10¢ per signal 


10¢ each additional | 15¢ each additional 


minute 
Mobile to mobile | 40¢ first 3 minutes 
minute 
Minimum service charge 
First unit | $7.00 per montht 
Each additional unit | 
Equipment charge | $15.00 per month 
Minimum monthly charge 
One unit | $22.00 
Two units $44.00 


| 

| 10¢ each additional 
| 


minute 


| 40¢ first 3 minutes 
10¢ each additional | 
| minute 


$5.00 per month$ 
$2.00 per month§ 
$7.00 per month 


| $7.00 per month 
| $2.50 per montht 
| $15.00 per month 


$12.00 
$21.00 


| $25.00 
$42.50 


* Zones other than principal have different message rates. ; 
+ 20 free 3-minute calls per month, per unit, from mobile station only. 


¢ 40 free 1-minute calls for first unit and 10 free 1-minute calls for each additional unit. 


These calls may 


originate from either the mobile unit or the dispatching phone and will be grouped tor the purpose of the service 


charge. 


horn can be heard over a considerable 
distance and is usually above the noise 
level of the nearby work. 

Another advantage of radiotelephone 
service is the fact that supervisory per- 
sonnel can contact mobile units directly 
from the office or home by using the 
ordinary telephone outlet. The con- 
venience of this feature should ap- 
peal to superintendents, engineers and 
others who are subject to calls on 
weekends and at night. 


§ 40 free signals per month first unit, 10 free signals*per month each additionallunit. 


“ach method, although differences do 
exist in the equipment, service and 
costs. 

Dispatching service is identical with 
general service except that a dispatch- 
ing telephone outlet is provided at a 
designated location. The dispatching 
outlet is connected directly to the cen- 
tral station, thus eliminating the need 
for calling or dialing long distance. 

Signaling service is a limited arrange- 
ment under which mobile units can be 
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notified by a light indicator to call, 
by other means, a designated location. 
No talkback service is provided nor 
can outgoing calls be made over the 
channel. 

Highway service, currently in the 
35—45-me. band, differs from the others 
in that it is available along certain high- 
way routes and is not confined to ur- 
ban areas. It has little place in the wa- 
ter utility fitld, except perhaps in rare 
instances when such service is closely 
adjacent to long supply lines or im- 
pounded storage. 


TABLE 2 


Dispatching Service Costs * 


| Yearly 


Monthly 
Minimum charges (in- | 
cluding — equip- | 
ment, service and | 
dispatching ter- | 
minal) $73.01 


$876.46 

Usage 

Allowable for serv- 
ice charge 

Excess above allow- 


720 min. 60 min. 


able 1,651 min.|137+ min. 
Excess-usage $296.85 $24.74 
Total charges $1,173.31 | $97.75 


* These figures are tor one dispatching terminal and 


three mobile units, and include all applicable taxes. 


Minor vehicle alterations are neces- 
sary to provide adequate power to the 
mobile telephone unit. The equipment 
requires 7-8 amp. in standby or ready- 
to-receive service and 35-40 amp. while 
transmitting. Under normal operating 
conditions, current demand of this mag- 
nitude will rapidly deplete the usual 
storage battery. Car modification usu- 
ally consists of replacing the battery 
with one of 200-amp-hr. capacity and 
substituting a police type generator for 
the existing one. The cost of these 
changes is nominal, being approxi- 
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mately $30 for the battery and $60- 
$85 for a heavy-duty generator capa- 
ble of a 12-15-amp. output at idling 
speeds and 35-45 amp. at 10-15 mph. 

Sometimes a more expensive generat- 
ing system is used, consisting of an a-c. 
generator in conjunction with a recti- 
fier and voltage regulator. Its output 
is approximately 30 amp. at idling 
speeds and 60 amp. at motor speeds of 
1,150 rpm. or above. This system is 
useful on slow-speed vehicles or on 
those of limited travel. 


TABLE 3 
Breakdown of Calls 


Calls per 


Purpose 
| Year 


Reporting in, giving and receiving 
job orders r | 797 


Ordering material 196 
Consumer service and complaints 383 
Valve operation 
Total 1,480 
Average Cost per Call 
Minimum charge | $0.592 
Excess-usage charge | 0.201 
Total | $0.793 


| 1.6 min. 


Average duration per call 


Costs 
The capital expense per installation 
may be summarized thus: 


Unit charge for installing radio 
equipment in vehicle ............ $25.00* 
200-amp-hr. battery .............. 30.00 
Police type generator ............. 75.00 


* $12.50 for signaling equipment. 


Rental, service and message charges 
are given in Table 1 for general, dis- 
patching and signaling services. Since 
these services are of the toll variety, 
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- 


it may be of some interest to detail the 
usage and cost experience of the St. 
Louis County Water Co. in a recent 
twelve-month period. Dispatching type 
service (one dispatching terminal and 
three mobile units) was selected as the 
source of the data in Table 2. 

A total of 1,480 calls was made dur- 
ing the year from both the dispatching 
terminal and the mobile units. <A 
breakdown of these calls and the aver- 
age cost per call are shown in Table 3. 

An average cost of $0.79 for each 
conversation of 1.6 minutes’ duration 
appears, at first glance, to be excessive. 
There are attendant savings, however, 
which, though difficult to evaluate, are 
real and will reduce the average cost 


Winnipeg, Man., possibly on ac- 
count of its geographical location, has 
been very radio conscious. In April 
1931 it became the first city in Canada 
to adopt a system of radio communi- 
cation for its police vehicles. This one- 
way system from a central station to 
the vehicles was operated by the City 
Signals Dept., which also operates the 
city’s fire and police telephone and 
signal systems. 

It was not long before the Water 
Works Operating Dept. saw the ad- 
vantages that could be derived from 
the use of radio, and arrangements 
were made with the signals department 
in February 1934 for the installation 
of a radio receiver in the water works 
emergency truck. The method of op- 
eration was for instructions to be 
telephoned to the signals department, 
which then relayed them to the emer- 
gency crew. In 1939 the system was 
changed to two-way communication on 
a frequency of 40.5 me. Following 
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to a much smaller figure. Aside from 
the fact that the entire cost of the serv- 
ice could be paid for by the savings re- 
sulting from the prompt handling of a 
single emergency, other routine sav- 
ings can be expected. Some of these 
are: [1] less standby time for crews 
receiving new orders; |2| faster and 
more accurate material deliveries; [3] 
better dispatching, which results in 
more efficient use of labor ?and [4] re- 
duced telephone expense. 

It can be concluded that mobile radio 
has demonstrated its usefulness in the 
operation of water systems. Radiotele- 
phone service merits consideration asa 
satisfactory alternate for independent 
systems. 


Radio—Nathan S. Bubbis 


the progress made during the war and 
the development of FM, the police de- 
partment in 1946 obtained a frequency 
of 30.7 me. in the 38-me. band, and two- 
way FM communication estab- 
lished. This equipment was also in- 
stalled in the water works emergency 
truck, but all messages still had to be 
relaved through the signals department. 

Experience with this limited radio 
service convinced the water depart- 
ment that it should obtain a radio chan- 
nel and a station of its own. In Sep- 
tember 1946, on departmental recom- 
mendation, the Committee on Public 
Utilities authorized an application for 
a channel and a call for bids to set up 
a system of two-way FM radio com- 
munication. A considerable amount of 
difficulty was encountered with the Fed- 
eral Dept. of Transport, which has ju- 
risdiction over radio communication in 
Canada. The Winnipeg Fire Dept. had 
also applied for an independent sta- 
tion at about the same time, and it was 
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only after a good deal of correspond- 
ence and representation to Ottawa that 
a frequency of 153.83 me. was finally 
assigned in favor of the fire depart- 
ment to operate a joint service with 
the water department. After further 
discussion, it was agreed to operate 
jointly for a period of six months, at 
which time the situation was to be re- 
viewed. 

Water department — specifications 
called for the construction of a 100-it. 
radio tower and the supply and instal- 
lation of one central station unit and 
seven mobile units. The fire depart- 
ment asked bids on a tower, central 
station and six units. Because of 
government regulations and a shortage 
of material, the equipment was not 
placed in service until October 1947. 

Radio communication is of current 
interest to water works superintendents 
and properly so, although, in the au- 
thor’s opinion, its true worth has not 
yet been fully recognized, certainly not 
to the same extent as in other utilities. 
The Winnipeg water department has 
received numerous inquiries on its sys- 
tem, and the main point always boils 
down to whether the expenditure on 
radio has heen justified. Winnipeg's 
answer is a definite affirmative. The 
original installation expense of the 
100-it. tower, station unit) and 
seven mobile units was about $6,000. 
It now costs about $600 to equip a 
vehicle. The department's radio equip- 
ment is maintained by the signals de- 
partment, which has personnel trained 
for this work. Although the station 
has been in use only for about a year 
and a half, it is estimated that the op- 
erating costs will not exceed $600 an- 
nually. The life of the equipment is 
estimated to be at least seven years. 


one 
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Benefits of Radio 


It is fairly simple to arrive at the 
cost of installing and maintaining a 
radio system, but it is most difficult to 
evaluate the service derived from it 
in dollars and cents. Frequently time 
saved by the use of radio in controlling 
one bad leak in the commercial area of 
a city will save damage to property 
amounting to more than the capital 
cost of the radio equipment. 

A few examples will illustrate some 
of the benefits derived from radio com- 
munication. 

1. Contact. The office can keep in 
touch with the foremen and they in 
turn can maintain contact with their 
crews, no matter where they are in the 
city. The following timetable will 
serve to demonstrate the truth of this 
observation : 

9 :16—Office received telephone re- 
port of leak at Walnut and Westmin- 
ster Sts. 

9 :17—Office radioed message to the 
emergency crew to investigate the leak. 
This message was also picked up by 
the leak tester, who, being in the vi- 
cinity, proceeded to the location and 
started testing for the leak. 

9 :35—Emergency reported that the 
leak was bad, the residents had been 
notified and the main shut off. Emer- 
gency requested that the water main 
foreman be notified to begin repairs as 
soon as he could get a crew to the 
spot. 

9 :36—Dispatcher reported the leak 
to the foreman, who requested that No. 
9 Truck go to Renfrew St., pick up the 
crew there and move them to Walnut 
and Westminster Sts. He also asked 
that the leak tester be notified. 

9 :37—Radio message sent to No. 9 
Truck to pick up and move crew from 
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Renfrew to Walnut; acknowledgment 
received. 

9 :39—Radio message to the leak 
tester confirmed the fact that he was at 
the location testing for the leak; fore- 
man notified. 

9:50—Leak tester was able to re- 
port that he had located the leak. 

10:01—Men moved from Renfrew 
St. by No. 9 Truck arrived at Walnut 
and Westminster and were prepared to 
begin work on the leak. 

In less than 45 minutes from the time 
the report of the leak was received, the 
complaint was investigated, the custom- 
ers were notified to draw a supply of 
water, the leak was located, the main 
was shut off and the crew of men and 
their equipment had been moved a dis- 
tance of several miles from a routine job 
and were ready to start repairs. With- 
out the use of radio, this shift would 
probably not have been made until 
three hours later, the broken water 
main would have been out of service 
for a longer period of time and the men 
would have had to work a considerable 
overtime period to complete the repair 
at overtime rates of pay. 

2. Availability of records. Because 
Winnipeg has up to 7 ft. of frost in the 
normal winter, its water mains are lo- 
cated at least & ft. below grade. In 
excavating in frozen ground, it is es- 
sential that great care be taken to 
avoid cutting into the other under- 
ground utilities, such as telephone ducts 
and high-voltage power lines. When 
a foreman is in doubt, the underground 
records are available to him if he just 
lifts his receiver and calls the dispatcher 
in the office. This advantage applies 
also to the location of valves on street 
lines which may be difficult to locate. 

3. Communication after regular 

hours. Radio is particularly valuable 
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between 10 o'clock in the evening and 
8 o'clock in the morning, when other 
forms of communication are not avail- 
able. 

4. Public relations. Recently a lead 
service pipe entering a basement 
cracked off just at floor level, the water 
running over the basement floor and 
alarming the householder. Not hav- 
ing a phone of her own, she went to 
the corner store and called the water 
department. The dispatcher immedi- 
ately radioed the meterman and_ in- 
structed him to turn off the water at 
the stopcock. He happened to be 
driving down the adjoining street when 
he received this call and promptly 
pulled up in front of the house with 
the broken service. By the time the 
woman had returned from the corner 
store, he was operating the stopcock 
in front of the house. She was natu- 
rally amazed at the speed with which 
her complaint had been acted upon. 
It is not possible to evaluate this par- 
ticular service in dollars and cents, but 
there can be no question that it builds 
up good customer relationships. 


Employee Attitude 


It is interesting to note the attitude 
of water works employees toward ra- 
dio. When the department first in- 
stalled two-way radio in most of its 
trucks, the reaction of the men was very 
unfavorable. They had the feeling that 
radios were being placed in their ve- 
hicles to give management the oppor- 
tunity of continually checking their 
movements. This feeling of suspicion 
was dispelled in very short order, how- 
ever. The men now rely on_ their 
radio to such an extent that, on the in- 
frequent occasion when the sets are out 
of order or have to be removed for 
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servicing, the complaints from indi- 
vidual foremen or supervisors are loud 
and insistent until the units have been 
replaced. 

Radio communication has likewise 
been most useful in the work of the 
Sewer Maintenance Div., which is op- 
erated jointly with the water works. 
In emergencies, the sewer department's 
trouble truck can be dispatched to the 
scene immediately, which makes it pos- 
sible to prevent basements from being 
flooded and to take immediate action 
on the discovery of gasoline leaks in 
sewers. 


Use in Emergencies 


Radio communication really shows 
its true worth under emergency cov- 
ditions. In April and May 1948, dur- 
ing the spring breakup, the worst 
flood since 1916 occurred. The rivers 
rose about 18 ft. above normal sum- 
mer elevation, causing areas of the 
city and surrounding municipalities to 
be flooded. Dikes had to be erected, 
sewers had to be plugged and often 
pumped, and the department's labor 
forces and equipment were spread out 
very thinly. The radio system was 
found to be so valuable that two sets 
were flown in from Montreal. They 
were installed in about 48 hours from 
the time that they were ordered and 
rendered invaluable service during the 
floods. 

Since the original installation has 
proved as successful as had been hoped, 
additional mobile units have been added 
until there are now eighteen mobile 
units in service, fourteen in the water 
department, one in sewer mainte- 
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nance and three in the engineering de- 
partment. Eventually there will be 
at least 25-30 radio-equipped trucks in 
the whole department. The city has 
been rapidly expanding, but it is hoped 
that radio will reduce the amount of 
useless traveling to such an extent that 
it will not be necessary to place addi- 
tional trucks in service. It will cer- 
tainly reduce the number of vehicles 
which would otherwise be required. 

A little trouble was experienced in 
maintaining the equipment, but modi- 
fications made at the factory have 
cleared up most of the difficulties and, 
on the whole, communication has been 
very satisfactory. In spite of repre- 
sentations made to the Federal Dept. 
of Transport, the water department is 
still operating its station jointly with 
the fire department. Joint operation 
has not been toe inconvenient under 
present conditions and has  some- 
times been an asset. Both central 
stations are linked through the city 
overhead signal system, and the equip- 
ment is so arranged that either depart- 
ment can broadcast over its own or 
over the other’s station. Thus, if 
there is trouble on either station, a flip 
of the switch permits continued broad- 
casting. It will ultimately be neces- 
sary, however, to obtain an individual 
channel in order to handle the increased 
amount of traffic. 

Winnipeg is definitely of the opin- 
ion that two-way radio communication 
has proved very successful. It has 
speeded up the work of the department 
considerably, resulting in more eco- 
nomical operation and better service 
to the community. 
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APPENDIX A 


National Committee for Utilities Radio Regional 
Coordinating Organizations 


6. Utilities Radio Coordinating Assn. of 
Texas and Louisiana 


1. Utility Radio Assn. of New England 
J. H. Hanly * 


Blackstone Valley Gas & Elec. Co. M. W. McRaven * 
55 High Street Houston Lighting & Power Co. 
Pawtucket, R.I. Electric Bldg. 


Houston, Tex. 


2. Middle Atlantic Utility Radio Assn. as 

Albert R. Davis,* Supt. 
H. N. Ekdall * Water Dept. 
Philadelphia Elec. Co. Austin 4, Tex. 
672 Public Ledger Bldg. 
Philadelphia, Pa. 


7. Southwest Committee for Utilities 
Radio 

Adolph Jamiano,f Distr. Engr. G. * 

4100 Park Ave. as ounties Gas 


22 Pacific Ave. 
Weehawken, N.J. Santa Cruz, Calif. 


3. Great Lakes Utilities Radio Com- H. A. Knudsen,+ Mer. 
mittee Mech. and Elec. Div. 
H. D. Ashlock * East Bay Munic. Utility Dist. 


Public Service Co. of Indiana, Inc. in gg 
110 N. Illinois St. 


Indianapolis, Ind. 8. Northwest Utility Radio Assn. 
H. W. Niemeyer,t Supt. of Distr. L. G, Walker * 

Indianapolis Water Co. Idaho Power Co. 

113 Monument Circle 1220) Idaho St. 

Indianapolis 6, Ind. Boise, Idaho 


J. Guy Eernisse,+ Mech. Engr. 


4. Mid-Central Utilities Radio Com- 
Water Div. 


mittee 402 City Hall 
Lee O'Dell * Tacoma, Wash. 
Kansas City Power & Light Co. 9. Minnesota-Dakotas Utilities Radio 


1330 Baltimore Ave. 


Committee 
Kansas City, Mo. 


H. A. Schimelpfenig,* Mer. 


M. P. Hatcher,+ Director Minnesota Valley Elec. Cooperative 
Water Dept. Jordan, Minn. 
City Hall 
Kansas City 6, Mo. H. G. Tischer,7 Mer. 

Water, Gas & Sewage Disposal Dept. 
5. Southeast Utility Radio Group 414—16 W. Ist St. 
VR. Parrack * Duluth 2, Minn. 


Florida Power Corp. 10. Rocky Mountain Utility Radio Assn. 
St. Petersburg, Fla. L. F. Hayworth * 

Paul Weir,t Gen. Mer. Southern Colorado Power Co. 

Water Dept. Pueblo, Colo. 


1210 Hemphill Ave., N.W. 
Atlanta, Ga. 
* Secretary. 30x 629 

7 AW.W.A, representative. Denver 2, Colo. 


George J. Turre,* San. Engr. 
Board of Water Commissioners 
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Base and Mobile Stations 

The following frequencies are available 
for assignment to base and mobile stations 
in the Power Radio Service only: 


me me. } mc. mic. 
37.46 47.70 48.14 153.41 
37.50 $7.74 {18.18 153.47 
37.54 47.78 48.22 153.53 
37.58 47.82 48.26 153.59 
37.62 | 47.86 48.30 153.65 
37.66 47.90 48.34 153.71 
37.70 47.94 48.38 158.13 
37.74 47.98 48.42 158.19 
37.78 48.02 48.46 158.25 
7.82 48.06 $8.50 

37.86 48.10 48.54 


The following frequencies are available 
for assignment to base and mobile sta- 
tions in the Power Radio Service on a 
shared basis with other services: 2,292 
ke..* 4,637.5 ke..* 35.06 me.,£ 35.10 
35.14 and 35.18 me.t 

The following frequencies are available 
for assignment to base and mobile stations 
in the Power Radio Service on a shared 
basis with other services under the terms 
of a developmental grant only: 


$56.05 $56.55 457.05 $57.55 
456.15 $56.65 $57.15 $57.65 
456.25 $56.75 | 457.25 457.75 
456.35 $56.85 | 457.35 457.85 
456.45 $56.95 | 457.45 457.95 


Frequencies in the following bands are 
available for assignment to base and 
mobile stations in the Power Radio Serv- 
ice on a shared basis with other services, 
under the terms of a developmental grant 
only; the exact frequency and the au- 
thorized band width will be specified 

* This frequency may be subject to change 
when the Atlantic City table of frequency allo- 
cations below 27.5 me. comes into force. 

+ This frequency is limited to daytime use 
only, with a maximum plate power input to 
the final radio frequency stage not to exceed 
100 w. 

= The use of these frequencies by stations in 
the Power Radio Service is subject to causing 
no harmful interference to the Maritime Mobile 
Service. 
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in the authorization: 2,450-2,500 me.,§ 
3,500-3,700 me., 6,425-6,575 me. and 
11.700-12,200 me. 

Subject to the condition that no harm- 
ful interference will be caused to recep- 
tion of television channel No. 4 or 5, the 
following frequencies are available for 
assignment to fixed stations in the Power 
Radio Service on a shared basis with 
other services: 


Me mec 

72.02 72.82 73.62 74.42 
72.06 72.86 73.66 74.46 
42.10 72.90 73.70 74.50 
72.14 72.94 73.74 74.54 
72.18 72.98 73.78 74.58 
72.22 73.02 73.82 75.42 
72.26 73.060 73.86 75.40 
72.30 73.10 73.90 75.50 
72.34 73.14 73.94 75.54 
72039 73.18 73.98 75.58 
72.42 73.22 74.02 75.62 
72.46 73.26 74.06 72.66 
72.50 73.30 74.10 73.70 
72.54 73.34 74.14 75.74 
72.58 73.38 /4+.18 75.78 
72.62 73.42 74.22 75.82 
72.66 73.46 74.26 75.86 
72.70 73.50 74.30 75.90 
72.74 73.54 74.34 75.94 
72.78 73.58 74.38 75.98 


Fixed Stations 


Frequencies in the following bands are 
available for assignment to fixed stations 
in the Power Radio Service on a shared 
basis with other services, under the terms 
of a developmental grant only; the exact 
frequency and the authorized band width 
will be specified in the authorization: 
952-960 me., 1,850-1,990 me., 2,110-2,200 
me., 2,450-2,500 mce.,|| 6,575-6,875 mce., 
12.200-12,700) me., 16,000-18,000 me. 
and 26,000-30,000 me. 


$ Use of frequencies in the band 2,450—2,500 
me. is subject to no protection from interfer- 
ence due to the operation of industrial, scientific 
and medical devices on the frequency 2,450 me. 
Use of frequencies in the bands 2,450—2,500 
me. and 17,850-18,000 me. is subject to no 
protection from interference due to the opera- 
tion of industrial, scientific and medical devices 
on the frequencies 2,450 me. and 18,000 me. 
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Insurance Protection for Municipal Water 
Departments 


By Charles G. Bourgin and Elmer C. Schwier 


A panel discussion presented on May 30, 1949, at the Annual Confer- 
ence, Chicago, by Charles G. Bourgin, Supt. & Engr., Water Bureau, 
Montclair, N.J., and Elmer C. Schwier, Secy.-Treas. & Controller, 


N the construction, operation, main- 

tenance and repair of any water sys- 
tem, perhaps the most common causes 
of property damage and bodily injury 
arise from water system construction 
and water main leaks causing under- 
mining. 
Attitudes of Operators 

Since the presentation of a previous 
paper by the author on this subject (1), 
many inquiries have been received for 
information on experiences with insur- 
ance coverage for this type of damage. 
From the character of these inquiries, 
the author was impressed by the widely 
divergent opinions and attitudes en- 
tertained by the operators of many 
publicly owned water systems toward 
acknowledging liability not only for 
damage caused by leaks but for damage 
resulting from general water works 
construction. These opinions and at- 
titudes divide the operators into four 
general classifications : 

1. Operators who have never given 
any thought to insurance protection or 
who are totally unaware that such pro- 
tection is available. The dangers in- 


volved in this “head-in-the-sand” way 
of thinking—or, more accurately, lack 
of thinking 


are self-evident this 


Indianapolis Water Co., Indianapolis, Ind. 
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day and age of insurance policies and 
lawsuits, and require no further discus- 
sion. 

2. Operators who entertain the fal- 
lacious opinion that a publicly owned 
water system is a governmental func- 
tion and, as such, is immune from 
suit, thus eliminating the need for in- 
surance protection, It is a well estab- 
lished fact that municipal operation of 
a water system is not a governmental 
function like the operation of a police 
or fire department, but is strictly 
a proprietary or business function 
whether or not it operates at a profit. 
The general legal opinion throughout 
the nation is that, when a municipality 
engages in a proprietary enterprise, 
it makes itself liable to the same extent 
as any private corporation. In other 
words, when negligence appears, legal 
liability follows with resultant exposure 
to damage suits whether the proprietary 
operation is publicly or privately con- 
ducted. 

3. Operators who have given con- 
sideration to insurance protection but 
who have decided for one reason or 
another not to carry it. In general, 
these men have weighed the risks and 
have decided that it is more economical 
not to carry the protection. They feel 
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that the total of all damage claims which 
may have to be paid over a period of 
years would be materially less than the 
cost of insurance premiums over the 
same period. Some of these operators 
actually set up a reserve or self-in- 
surance fund, deposits in which are 
based on estimated premiums for pub- 
lic liability and property damage in- 
surance for their class and size of op- 
eration. These deposits continue to 
be made yearly until the fund has 
reached an amount sufficient to provide 
a reasonable degree of security. In 
the event of a loss, systematic deposits 
to the fund are resumed until it again 
reaches the agreed-upon safe level. 
Other water works pay small damage 
claims from operations budgets and 
draw on surplus or reserve funds to 
meet the larger claims. 

Many efficient operators in this class 
use the best of accepted water works 
practices in all phases of construction, 
operation, maintenance repair. 
They thus depend upon being able to 
produce good records, render prompt 
action in emergencies and display other 
evidences of good management, so that 
it becomes extremely difficult for a 
claimant to prove negligence. Many 
notable cases are a matter of record 
in which claims were not allowed by 
the courts because the water utility, by 
proving that it consistently operated in 
a safe and efficient manner, mace it 
difficult, if not impossible, for the claim- 
ant to prove negligence. There are 
also a few operators in this class who 
rely solely on the influence of munici- 
pal ownership to make it hard or awk- 
ward for a claimant to prove negligence 
regardless of the validity of the claim. 

Everyone is familiar with the at- 
titude of many insurance companies 
toward the ready payment of small 
claims, whether valid or not, chiefly be- 


E. C, SCHWIER Jour, 
cause of their nuisance value. The re- 
verse attitude, however, is generally 
true of all self-insured operators who 
display great resistance to the payment 
of any claim, large or small, which may 
often work a severe hardship on an 
honest claimant. 

In the author's opinion, although self- 
insurance programs have real merit— 
particularly for the larger water utili- 
ties, whose insurance premiums would 
run high for complete public liability 
and property damage coverage—there 
is a limit to the size of a claim beyond 
which self-insurance does not offer 
adequate protection. It is believed that 
these operators would do well to carry 
some form of catastrophe or excessive- 
loss coverage, which may be obtained 
at a materially lower premium than 
that for the same top limits for com- 
plete coverage. 

4. Operators who carry public lia- 
bility and property damage insurance 
protection in one form or another. 
The operators in this class fall into 
two general groups: [1] those who 
carry full insurance protection for all 
claims, large and small; and [2] those 
who. self-insure up to certain limits, 
usually $5,000-$10,000 aggregate, and 
then carry excessive-loss insurance to 
cover the larger claims. Upper limits 
for both complete coverage and exces- 
sive-loss coverage for public liability 
generally range between $50,000—$200,- 
000 for each person and $100,000— 
$500,000 aggregate, while those for 
property damage generally range be- 
tween $50,000-$100,000 for a single 
accident and $100,000-$200,000  ag- 
gregate. 


Types of Coverage 


Policies providing these coverages 
are called contractors’ or manufactur- 
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ers’ liability policies and are usually 
comprehensive in scope—that is, they 
cover all public liability and property 
damage risks such as are found in every 
phase of water work§ construction, op- 
eration, maintenance and repair (in- 
cluding special rates for masonry and 
concrete construction, carpentry, elec- 
trical wiring, plumbing, painting and 
decorating, if Cesired). Premiums are 
computed on the size of classified 
yearly payrolls. Occasionally, however, 
when protection against claims arising 
irom water quality is desired as an 
added feature, premiums for this cover- 
age are based on the quantity of water 
supplied yearly to the system. This 
type of coverage, known as manufac- 
turers’ products liability insurance, is 
rarely offered without the addition of 
the more desirable (to the insurance 
company) public liability and property 
In determining the 
advance premium, estimates of the com- 


damage business. 


ing year’s payroll or amount of water 
to be supplied to the system are made, 
based on the previous year’s experience. 
These estimates are corrected at the end 
of the year by payroll audit or examina- 
tion of water supply records, and the 
premium is readjusted for final pay- 
ment or rebate. Premium rates are 
generally based on the previous five- 
year experience record of the utility 
to be insured. When catastrophe or 
excessive-loss coverage is carried, year- 
end rebates as high as 15 per cent are 
enjoyed if no claims have occurred. 
From these facts, it may be noted that 
rates are affected by actual claims ex- 
perience records and that the cost of 
identical coverage varies with the size 
of the payroll or quantity of water sup- 
plied to the system, depending upon 
which method of premium computation 
is used. 
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Illustrative Cases 


The following cases illustrate two 
ways in which damage claims against a 
publicly owned water utility carrying 
contractors’ liability insurance were set- 
tled. Further examples may be found 
in a previously published paper (1) al- 
ready cited. 

Case 1. Damage to other than mu- 
nicipal property, involving bodily in- 
jury resulting from a main break. A 
large pipe fracture occurred about noon 
in a 12-in. main under 110-psi. pres- 
sure. This main, located in the heart 
of the business district, had been laid 
parallel to the curb and under the cen- 
ter of a 10-it. wide sidewalk running be- 
tween the curb and the building walls. 
Extensive damage was done to the side- 
walk and the contents of several base- 
ments but none to the municipal pave- 
ment. .A woman was drenched and 
slightly injured when the break oc- 
curred. All claims were covered by 
contractors’ liability insurance, includ- 
ing those for the injury to the woman 
and the damage to her clothing. 

Case 2. Property damage involving 
bodily injury as a result of construc- 
tion, but not the fault of the utility. 
A 20-in, main was being installed under 
a sidewalk around both sides of a corner 
property. The property consisted of 
two lots completely grassed over ex- 
cept for the area occupied by a resi- 
dence which was located on the lot 
adjacent to the corner lot. The entire 
property was surrounded by a_bar- 
berry hedge about 3 ft. high. The open 
trench, containing newly laid pipe, 
completely surrounded the entire street 
frontage of this property. Sidewalk 
approaches had been thoroughly bar- 
ricaded, excavated material 5 ft. high 
lined the curb and the work was more 
than amply lighted, as later agreed on 
by all concerned. Access to a post- 
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mounted corner mailbox had been pro- 
vided by a well lighted bridge equipped 
with guard rails. It remained, how- 
ever, for a neighbor up the street to 
enter the corner lot via backyards, 
cross the lawn on private property and 
leap the barberry hedge near the mail- 
box as he had done many times before 
when mailing a letter late a. night. Too 
late he discovered, upon striking the 
pipe and trench side approximately 
6 it. down, that the sidewalk had been 
removed. Although acknowledging his 
error in this rather unorthodox and 
entirely illegal approach to the mail- 
box, he registered a claim for back in- 
juries and clothing damage. The in- 
surance company paid both the public 
liability and property damage claims, 
even though the fault lay entirely with 
the claimant. The total claim was not 
particularly large but probably repre- 
sented a nuisance value to the insur- 
ance company. 


Conclusion 


Because, in the opinion of the courts, 
there is no material difference between 
public and private ownership of a wa- 
ter utility when responsibility for pub- 
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lic liability and property damage claims 
is concerned, every water utility should 
carry some form of contractors’ liability 
insurance to protect itself from serious 
losses arising from these claims. The 
larger utilities perhaps do well at least 
to carry catastrophe or excessive-loss 
coverage in conjunction with budgetary 
provisions for self-insurance coverage 
for the smaller claims; the smaller 
utilities might better carry complete 
coverage. The choice between exces- 
sive-loss coverage and complete cover- 
age must be determined from a study 
of the size of the premium (based on 
payroll or quantity of water supplied, 
whichever method is selected), as well 
as a review of the claims experience 
record of the particular utility in ques- 
tion. It is also to be'noted that oper- 
ating in a negligent manner is expen- 
sive, even though adequate public lia- 
bility and property damage insurance is 
carried, since premium rates are based 
on experience records. 
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Nuisance Claims—Elmer C. Schwier 


This paper will discuss insurance 
protection against so-called “nuisance” 
claims, particularly injuries which in- 
volve curb boxes, meter pits, valve 
boxes and fire hydrants. 

Any concern which must deal with 
the general public, such as a depart- 
ment store or theater, is subject to 
claims for injuries received on company 
property. This liability also applies to 
public utilities, in their general offices, 
in plants where the public is permitted 
to enter and in the large number of 
other items of property either owned 


or maintained by the utility and located 
over the entire area served. 

In Indianapolis, Ind., the water com- 
pany does not own service lines or 
curb boxes, but an agreement was made 
between the company and the Public 
Service Commission of Indiana in 1930 
to the effect that the company would be 
responsible for the maintenance and 
upkeep of service lines, including curb 
boxes, from the main to the property 
line; on April 1, 1932, by order of the 
Public Service Commission of Indiana, 
this agreement was made permanent, 
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thus making the company responsible 
even though it does not own the curb 
box. 


Causes of Accidents 


A summary of accidents over the 
past eighteen years (1931-48, inclu- 
sive) indicates that curb boxes were 
involved in 57 claims filed. From 
these claims, it appears that it is not al- 
ways necessary for a curb box to ex- 
tend several inches above the ground 
level for someone to trip over it, al- 
though it has often been hard to im- 
agine how anyone could have fallen 
over the box designated as the culprit. 
Nor is it necessary for these boxes to 
be located in sidewalks ordinarily used 
by the public. Sometimes it would 
seem that persons have gone completely 
out of their way to trip over boxes 
that were nowhere near the sidewa‘k 
—in fact, several feet away. On nu- 
merous occasions the accident occurred 
in the early evening, and quite fre- 
quently there were no witnesses. 


Meter Pit Accidents 

The next item on the list is meter 
pits, concerning which 41 claims were 
filed during the eighteen-year period 
mentioned. Meter pits are located on 
private property and are not owned by 
the company. However, if someone— 
even the property owner himself—trips 
over a meter pit and is injured, a claim 
is filed with the company. Since these 
pits are not the property of the com- 
pany, and since it is not held responsi- 
ble for their maintenance and upkeep, 
it is not required to pay damages on 
very many of these claims. The only 
time the company becomes seriously 
involved in a meter pit claim is when 
a meter reader has visited the premises 
either on the day of the accident or a 
few days prior to it; on such occasions 
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the question arises whether or not he 
fastened the lid securely after reading 
the meter. 

Claims due to accidents involving 
valve boxes in the street and fire hy- 
drants totaled only nine during this 
eighteen-year period. The number of 
claims is comparatively insignificant, 
but as both of these items are the prop- 
erty of the company, it can be held 
liable. 

All together, 107 “nuisance” claims 
were filed during the eighteen-year pe- 


riod, 1931-48. 


Trend of Claims 


The last depression started in 1930 
and ran through 1940, with the ex- 
ception, of a slight upturn in 1937 and 
in the latter part of 1939 and the early 
part of 1940, and the present hoom be- 
gan early in 1941, With these facts in 
mind, the author has divided the eight- 
een-year period into six-year intervals. 
It was found that 11 claims involving 
curb boxes were filed in the first six- 
year period, 1931-36; 37 claims, be- 
tween 1937 and 1942; and 9 claims, 
between 1943 and 1948. 

During the first six-year period, 5 
claims regarding meter pits were re- 
ceived; during the next period, 14 
claims; and during the last, 22 claims. 
Meter pit installations have increased 
over the past several years, which ac- 
counts for the increase in claims in 
the most recent period. 

There were 5 claims involving valve 
boxes and fire hydrants in the first pe- 
riod, 2 in the second and 2 in the third. 

Whether or not the depression had 
anything to do with the number of 
claims the author is unable to say, but 
it does seem odd that most of them were 
filed in the years toward the end of the 
depression, and they have since dropped 
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off to a considerable extent, with the 
exception of meter pit claims. 

In 1941 Indianapolis began a pro- 
gram of adjusting curb boxes to grade 
and by the end of 1942 had covered the 
entire area served. Since then meter 
readers have submitted reports on 
curb boxes in bad condition, which are 
turned over to the distribution depart- 
ment for adjustment. In this way, the 
utility keeps up fairly well with curb 
box maintenance. This program may 
have had some effect on the reduction 
of claims after 1941. At the same time 
meter readers report pits that are in 
dangerous condition. .\ letter is writ- 
ten to the property owner advising him 
that the meter pit belongs to him and 
that steps should be taken immediately 
to repair it and avoid the possibility of 
someone’s being injured. 


Need for Insurance 

The majority of these claims cases 
are not of a serious nature. Some have 
been settled for as little as $15.00, while 
a few others have developed into litiga- 
tion proceedings and the claimants have 
been awarded several thousand dollars. 
Although the amount of money in- 
volved is usually not large, every ac- 
cident must be investigated and a re- 
port made to the insurance company, 
and practically the same preparation is 
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required as if the accident were a seri- 
ous one. This procedure can become 
expensive. 

In the Indianapolis system, there are 
approximately 114,500 curb boxes, 
17,000 meter pits, 7,847 fire hydrants 
and 8,500 valve boxes located over the 
area served. A total of 107 accidents 
over an eighteen-year period does not 
seem large, compared to the total num- 
ber of curb boxes, meter pits, hydrants 
and valve boxes, but one must not 
overlook the fact that each of these 
items is a potential hazard. Moreover, 
when a claim is filed, it is never known 
in advance whether it will be settled 
for $15.00 or for several thousand dol- 
lars. Some apparently insignificant 
claims have later developed into rather 
expensive Cases. 

For these reasons, the author does 
not believe that the Indianapolis Water 
Co. can afford to be without adequate 
insurance protection, particularly con- 
sidering the many possibilities which 
the large service area provides for the 
general public to sustain injuries. The 
utility carries public liability insurance 
with limits of $100,000 to $1,000,000. 
The insurance companies have been 
very cooperative in discussing each 
claim before settlement is made, an 
important point since the amount paid 
out in claims affects the experience 
rating on which the premium is based. 


production in watersheds. 


This Months Couer 


The term “upstream engineering’ 
stabilization and flow retardation measures exemplified by the floodwater 
detention structure near Mapleton, Iowa, shown in the cover photograph 
(reproduced through the courtesy of the U.S. Soil Conservation Service ). 
As Carl B. Brown points out (p. 923), small engineering works of this 
type play an equal part with proper land use in the control of sediment 
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ESERVOIR sedimentation has 

taken most water works men un- 
awares. . Twenty-five years ago the 
existence of the problem was_ barely 
recognized. Today, through the oc- 
currence of destruction of reservoir 
storage, the matter is being brought 
forcibly to the industry’s attention. 
Sedimentation generally takes place at 
the inlet and in the bottom of the res- 
ervoir and is frequently not noticed 
until full use of storage capacity is nec- 
essary, when the loss of storage be- 
comes apparent. 

Present trends in land use increase 
the removal ot soil from the land by 
rainfall and runoff, causing increased 
turbidity and correspondingly greater 
difficulty in water treatment plant op- 
eration. A worsening of the present 
trend may lead to a situation in which, 
as Abel Wolman has put it, the prob- 
lem will not be to take the silt out of 
the water but to wring enough water 
out of the silt. 

The central figure in studies of res- 
ervoir sedimentation in America is 
Carl B. Brown of the U.S. Soil Con- 
servation Service. He has been en- 
gaged in sedimentation studies 
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throughout the nation and has _pre- 
pared a number of authoritative pub- 
lications an the subject. In previous 
papers before this Association he has 
called attention to the factors involved 
in control of reservoir silting and to 
methods of control of erosion on wa- 
tershed lands. These articles are stand- 
ard references for use in studies of res- 
ervoir damage by siltation. Persons 
familiar with the recent books by Fair- 
field Osborn (1) and William Vogt (2) 
will recall that they prophesy the con- 
flict between man’s needs for food and 
fiber and his misuse or exhaustion of 
the land. These writers underscore the 
relation between land use and water 
resources, 

Illinois has available approximately 
600 sites for water supply reservoirs. 
The state now has 500 lakes and res- 
ervoirs, nearly half of the natural wa- 
ter storage facilities being in use. It 
is time to think of the future of the 
remaining locations where water can be 
stored economically. 

At today’s prices, to construct a 
typical water supply reservoir on a 
natural site may cost about $500 per 
million gallons of storage. It is not 
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at all uncommon to find rates of de- 
struction of storage facilities 
nois so great that the cost is about one- 
tenth of the water bill paid by each 
family. This figure is not large when 
considered in relation to annual in- 
come, but since sites for storage are 
limited, the rate of destruction is such 
that the storage capacity may be inade- 
quate for the expected population in 
only a few lifetimes. 
Illinois Survey Program 

The Illinois Water Survey Div. has 
cooperated in fourteen surveys of sedi- 
ment deposit in reservoirs in the past 
fifteen years. QOne-fourth of these 
studies have revealed damage to the 
lakes sufficient to necessitate immediate 
consideration of additional facilities. 

Illinois studies of reservoir sedimen- 
tation are carried out by cooperative 
agreement between the State Water 
Survey Div. of the Dept. of Registra- 
tion and Education, the U.S. Soil Con- 
servation Service and the University 
of Illinois Agricultural [Experiment 
Station. Under this agreement, the 
State Water Survey Div. provides 
field men for the actual physical sur- 
vey, prepares the basic reports and 
compiles, edits and publishes the com- 
pleted report. The Soil Conservation 
Service furnishes surveying equipment 
and aerial photographs for field work, 
provides technical instruction and guid- 
ance in the conduct of the surveys, and 
reviews the reports. The Soil Con- 
servation Service has given additional 
aid through the conduct of soil conser- 
vation surveys of the watershed lands. 
The Agricultural Experiment Station 
has prepared the land use studies and 
carried out the analyses of sediment 
samples taken from the reservoirs. 

In 1936 surveys of sediment deposits 
were carried on cooperatively by these 
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three agencies on four lakes in IIli- 
nois. In 1946 Lake Decatur was re- 
surveyed. Surveys were made of six 
smaller lakes in Illinois in 1947, and 
in 1948 Lake Bloomington and Lake 
Springfield, two larger lakes, were sur- 
veyed. [ess complete reconnaissance 
studies have been made by the Soil 
Conservation Service of a number of 
other lakes in the state during this pe- 
riod. 

The program of surveys in Illinois 
is designed to measure the effects of 
the factors that influence the rate 
of sedimentation of Illinois reservoirs. 
Reservoirs chosen for surveys are care- 
fully selected so as to be representative 
of existing and future projects. 

In carrying out this work, the maxi- 
mum of local cooperation is encour- 
aged. The owners of the lake are ex- 
pected to furnish a number of laborers 
for clearing, operation of boats and the 
many other minor tasks involved. 


Factors Involved 

The soils of Illinois vary greatly. 
They range from the sandy, perme- 
able soils of the Kankakee Marshes to 
the tight clay hardpan along the south- 
west edge of the state. The State Soil 
Survey considers that there are twelve 
major categories of soils and 8&3. soil 
groups, each of which may include a 
number of specific soil types. These 
vary in erodibility and in permeability, 
so that each acts differently in its con- 
tribution of sediment to reservoirs. 

Although Illinois is normally con- 
sidered a prairie state, every reservoir 
site must of necessity be located in a 
deeply dissected valley to make dam 
construction economical. Therefore, 
the slopes involved in a study are likely 
to be moderately steep. There is 
considerable variation in this respect 
throughout the state. For example, at 
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Decatur, 93 per cent of the land was 
level or gently sloping, while at Car- 
bondale, only 18 per cent of the land 
was that flat. 

The runoff from the land depends 
primarily on the rainfall and the soil 


permeability. It varies from a com- 
paratively low figure in the north to a 
much higher figure in the extreme 
southern portion of Illinois. These 
variations in rates of runoff affect the 
transportation of the sediment. 

One of the most. startling facts 
brought out by the surveys carried 
on to date is that reservoir design en- 
gineers have not known how to take 
into account the sedimentation that will 
occur. A simple parameter to meas- 
ure this effect is the storage capacity— 
watershed area ratio, which expresses 
the volume of storage provided per unit 
of watershed area. The units are gen- 
erally acre-feet per square mile of wa- 
tershed. A low ratio will usually point 
toward a rapid rate of filling of the 
reservoir with sediment, and a higher 
one will usually indicate a lower rate 
of damage. Lake Calhoun, at Galva, 
and Spring Lake, at Macomb, with 
capacity-watershed ratios below 25, 
are losing 4.4 and 2.3 per cent, re- 
spectively, of their storage capacity an- 
nually, while Lake West Frankfort and 
Carbondale Lake, whose ratios exceed 
285, lost less than 0.8 per cent of their 
capacity annually. 

Another important factor in this con- 
nection is the size of the watershed. 
In a very large watershed, it is obvi- 
ous that the distance to be traveled by 
sediment will be great. There are 
therefore many opportunities for the 
sediment to deposit between the point 
of erosion and the reservoir. For this 
reason, there is correspondingly less 
sediment damage to reservoirs on large 
watersheds than on small ones. It is 
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this factor that explains the great dif- 
ference in damage between Lake De- 
catur and Spring Lake at Macomb. 
Both have approximately equal ca- 
pacity-watershed ratios, but the per- 
centage loss of capacity is twice as 
great on the 20—-square mile watershed 
of Spring Lake as on the 900—square 
mile watershed of Lake Decatur. 

By far the most significant factor 
brought out in the Illinois sedimenta- 
tion studies has been the effect of land 
use on reservoir sedimentation, as dem- 
onstrated by the Decatur studies, where 
a 20 per cent increase in the rate of 
sedimentation was found for the period 
1936-46 as compared with the preced- 
ing 14.2 years (see p. 921). Subse- 
quent surveys have qualitatively con- 
firmed the findings of these studies. 

Throughout Illinois there are indi- 
cations that increasingly intensive use 
is being made of the land. Steep lands 
that should be in forest are being cul- 
tivated. Sloping lands that should 
be under crop rotation, contour farm- 
ing or strip cropping are being plowed 
up and down the slope. In one square 
mile of land, 600 of the 640 acres were 
plowed up- and downhill with inter- 
tilled row crops. Treating the land in 
such a fashion not only fritters away 
the farmer’s capital but simultaneously 
destroys water supply reservoirs. 

The nation is faced with a growing 
threat to its surface water resources and 
its land. The means to avert this threat 
are available, and some of them will be 
discussed by other members of this 
panel. 
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The membership of the Association 
has a very real concern in taking steps 
to lessen the creeping paralysis that 
sedimentation is imposing on the wa- 
ter storage facilities of so many mu- 
nicipalities throughout the United 
States. 

In 1941 the author (1) pointed out 
that more than 2,600 reservoirs had 
been constructed in this country for 
public and industrial water supplies. 
There are now nearly 3,000 such reser- 
voirs supplying some 35,000,000 per- 
sons and a large share of the industry 
of the country. If these reservoirs had 
to be built at today’s prices, they would 
cost well over a billion dollars. But 
considering the much greater cost of 
utilizing less favorable sites for replace- 
ment of this storage when it becomes 
necessary, the existing storage capacity 
probably has a real worth of several 
billion dollars. 


Seriousness of Problem 


As of 1941, surveys of 151 repre- 
sentative water supply reservoirs had 
shown that one-third of them were 
losing their storage capacity at a rate of 
more than | per cent annually. Sev- 
eral dozen surveys made since that date 
have indicated that this estimate is, if 
anything, conservative, particularly for 
reservoirs in the states between the Ap- 
palachians and the Rockies. In this 
great breadbasket of America, where 
row crops predominate, it is to be ex- 
pected that rates of soil erosion and 
reservoir sedimentation will be higher 
than an average which includes many 
reservoirs in the forested regions of 
the eastern and western parts of the 
country. 

Studies made since the war have also 
shown that the accelerated population 
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increase and the generally larger wa- 
ter use per capita, often combined with 
increased rates of storage loss, will 
make many reservoirs inadequate 
sooner than was believed in 1941. 
Whereas it was then estimated that 21 
per cent of all the water supply reser- 
voirs in the country would have a use- 
ful life of less than 50 years, additional 
data indicate that, at least in the mid- 
western states, more than 33 per cent 
of the water supply reservoirs will have 
to be supplemented or replaced before 
they are 50 years old. 

This fact is indeed alarming on sev- 
eral counts. First, many cities have 
already used the most economical site 
for a reservoir, and replacements will 
involve a heavy cost to the water user. 
Second, in many areas ground water 
supplies have been developed up to or 
heyond the limit of safe draft. Both 
municipalities and industries are being 
forced to turn more and more to sur- 
face water supplies. Third, per capita 
water use is still generally increasing. 
Fourth, the population curve, which re- 
ceived a substantial bump during the 
war period, has not yet leveled out to 
its 1941 rate. And fifth, rates of ero- 
sion and sediment production increased 
markedly in many parts of the Muid- 
west during the war period as a result 
of more intensive use of the land for 
row crops. This condition still pre- 
vails four years after the war's end. 
Had it not been for the effects of soil 
conservation practices on some of the 
watershed lands throughout this region, 
the rates of erosion would have been 
much higher yet. 

Various methods have been used or 
may be useful in controlling reservoir 
silting (2). They include such meas- 
ures as debris basins above the reser- 
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voir, bypassing sediment-laden flood 
flows, venting density currents through 
outlets in the dam, and dredging. All of 
them have proved feasible under some 
conditions, but their cost per unit of 
storage conserved is generally exces- 
sive. For most reservoirs, the only 
practical solution to the sediment prob- 
lem is the protection of watershed lands 
and watercourses against excessive 
erosion and sediment production. This 
theme was developed in the symposium 
on watershed protection and mainte- 
nance held at the 1946 convention of 
the Association (3). 


Capacity-Watershed Ratio 

One factor must always be recog- 
nized, however, in evaluating the ef- 
watershed treatment in 
protecting any specific reservoir: the 
rate of silting of a reservoir depends 
not only on the characteristics of the 
watershed—such as slopes, soil types, 
and land use—but also on [1] the ra- 
tio of storage capacity to watershed 
area (or inflow) and |2] the absolute 
size of the watershed. If one 
the essential homogeneity of water- 
shed characteristics, then, on an aver- 
age, | 1] the rate of sediment production 
per unit of watershed area decreases 
with increasing watershed size in much 
the same way that the peak rate of run- 
off per unit of watershed area decreases 
with increasing size and [2] the an- 
nual rate of storage loss decreases with 
an increasing ratio of storage capacity 
to watershed area (4). 

A comparison of two of the largest 
reservoirs in Illinois clearly illustrates 
these relationships. Lake Decatur, on 
the main stem of the Sangamon River, 
had an original capacity of 19,738 acre- 
ft. and a watershed area of 906 square 
miles, or a capacity-watershed ratio 
of approximately 22 acre-ft. per square 
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mile of drainage. Lake Springfield, 
impounded on Sugar Creek and Lick 
Creek (tributaries entering the Sanga- 
mon River below Lake Decatur), had 
an original capacity of 61,039 acre-ft. 
and a watershed area of 265 square 
miles, or a capacity-watershed ratio of 
230 acre-ft. per square mile. Recent 
surveys including estimates of the sedi- 
ment going past the spillway have 
shown an annual sediment production 
rate of 30 acre-ft. per 100 square miles 
of watershed area above Lake Decatur, 
and 70 acre-ft. per 100 square miles 
above Lake Springfield. Watershed 
conditions, including land use, in the 
two areas are almost the same. But, 
despite the fact that the Lake Spring- 
field watershed, though less than one- 
third the size of the Lake Decatur wa- 
tershed, produced 24 times as much 
sediment per unit of drainage area, the 
rate of silting in Lake Springfield was 
only 0.3 per cent annually, as com- 
pared with a little more than 1 per cent 
annually in Lake Decatur. 

Analyses of data now available from 
reservoir surveys and suspended-load 
measurements in central [linois indi- 
cate that in this region a reservoir with 
10 square miles of drainage area and 
a storage capacity of only 500 acre-ft., 
or 50 acre-ft. per square mile, might 
be expected to lose its storage at the 
rate of + per cent annually. To have 
a safe economic life, however, a mu- 
nicipal reservoir should — ordinarily 
have a silting rate no greater than 0.5 
per cent a year. In order to provide 
for this amount on a watershed of 10 
square miles, the reservoir should have 
had a capacity of 3,000 acre-it. or more. 
With a watershed of 100 square miles, 
however, the capacity would need to be 
only about 10,000 acre-ft., or 34 times 
as much, to achieve the same safety 
against premature loss by silting. 
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These conclusions are necessarily 
tentative as only meager data are thus 
far available. Furthermore, the con- 
clusions apply only to Illinois. These 
studies have shown however, that res- 
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surface water storage and sedimenta- 
tion are a problem. 

The main purpose of this paper is 
to present the concept of a complete 
watershed treatment program for res- 


Land Capability Classes * 


* Explanation of classes is given in table below : 


Class Suitable for Cultivation 


I | Requires good soil management prac- 
tices only 
II | Moderate conservation practices nec- 
essary 
IIf | Intensive conservation practices 
necessary 

IV Perennial vegetation 
cultivation 


infrequent 
| 


ervoir sedimentation surveys and analy- 
watershed characteristics de- 
velop data which are extremely useful 
in designing new reservoirs. Similar 
design data should be obtained for 
every section of the country in which 


ses of 


No Cultivation 
Pasture, Hay, Woodland, Wildlife) 


No restrictions on use 
Moderate restrictions on use 
Severe restrictions on use 
Best suited for wildlife and recreation 


ervoir protection in agricultural areas ; 
particularly, the kinds of practices and 
measures that are generally applicable 
and needed on reservoir watersheds in 
the midwestern states, the effects which 
may be expected from their installation 
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VI 
VII 
VIII 
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and, lastly, the status of national, state 
and local activities that aid in watershed 
protection. Forested watersheds or 
land primarily adapted to timber pro- 
duction are not considered here. The 
value of forests for watershed protec- 
tion and. stabilization of stream flow 
has been so long recognized that it 
scarcely needs emphasis. In the mid- 
western states, however, most of the 
watershed lands were originally in 
grass and are now used for grass or 
cultivated crops. Where there are 
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illustrated in Fig. 1. Several mil- 
lion acres of land in the midwestern 
states are at present misused with re- 
spect to their capabilities. Many more 
millions of acres are mistreated by 
poor cropping practices, although they 
are adapted to their present use. 

One measure of misuse is the 
amount of cultivated land in Classes V, 
VI, VIL and VIII. preliminary 
survey by the Soil Conservation Serv- 
ice has shown that the amount of land 
thus misused runs from a low of 2.3 


Forest duff 
Permanent pasture 
Range or seeded pasture (good) 
Legumes-grass hayland 


Range or seeded pasture (poor) 


Alfalfa 


Small grain (standing or stubble) 


Wheat-peas (stubble not burned) 
Small grain (poor) 


Wheat fallow (stubble not burned) 


Wheat fallow (stubble burned) 


Orchards-vineyards (clean tilled) 


Row crops and fallow 
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Fic, 2. Relative Erosion Rates Under Different Vegetal Covers 


woods, they are considered as farm- 
land tree crops. 

Broadly, measures useful for pro- 
tection of agricultural watersheds may 
be divided into three categories: |1| 
land use, [2] cropping practices and 
channel stabilization and water 
flow retardation mainly by structural 
measures, 


Land Capability Classes 


Land use capability is a concept that 
has gained wide recognition in recent 
years (5). Land capability classes are 


per cent of the total land use in Minne- 
sota and 2.5 per cent in Michigan, to 
more than 6 per cent in lowa, Kansas, 
Nebraska and Missouri, and a_ high 
of more than 8 per cent in Oklahoma. 
No known practices can maintain the 
surface soil for long on these classes 
of land if they are used for row crops. 
The only way to prevent excessive soil 
losses is to retire such lands from culti- 
vation to permanent pasture, woodland 
or other uses in which they will be con- 
tinuously protected by vegetal cover. 

This is not the whole story on land 
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use, however. The nation’s needs and 
preferences for food and fiber products 
are not such that every acre of land 
which might safely produce row crops 
with adequate conservation practices 
must be used for this purpose. In 
fact, millions of acres of land that could 
produce row crops are even now being 
maintained in pasture or woods  be- 
cause of economic, social, legal or other 
considerations. At present, however, 
the percentage of land in row crops 
in many parts of the Midwest is as 
high as it has ever been, and in some 
places higher. Any means by which the 
amount of land so used can be reduced 
will contribute substantially to reduc- 
tion in the rates of sediment production. 


Crop Rotation 


Crop rotations are practiced to some 
extent on most cropland in the Mid- 
west. Millions of acres of land in the 
Corn Belt of this region, however, 
have now been in corn continuously 
for six or seven years, whereas this 
land would normally have been in corn 
only two years out of three or three out 
of four. As a result, the rates of ero- 
sion and loss of soil fertility have been 
greatly accelerated. Other things be- 
ing equal, the longer the rotation—that 
is, the fewer years in intertilled row 
crops during the rotation cycle—the 
less will be the average soil loss. 
Figure 2 shows relative rates of ero- 
sion under different land uses, with all 
other factors, such as slope, rainfall, 
soils and the like, equal for the Pa- 
cific Northwest. Relative values are 
practically the same in the Midwest. 

Experiment station data show that a 
good three- or four-year rotation will 
give an average soil loss only 14-45 
per cent of that caused by continuous 
one-crop cultivation (6). Erosion 
losses from a particular field during the 
year in which it is in grass or other 
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close-growing cover crop may be only 
5-10 per cent of the loss during the 
year it is in corn, Plowing under the 
grass or cover crop also has a residual 
effect. The soil loss from corn in the 
year following grass may be only half 
as much as in the second year of corn 
following corn. Thus, long rotations 
are a form of good land use and are 
also a good cropping practice. 

Other Effective Practices 

Cropping practices, however, con- 
sist of more than good rotations, use 
of the right kind of crops on the right 
kind of land and the application of lime, 
phosphate or fertilizer as needed. De- 
pending on land slopes, the inherent 
erodibility of the soil and the intensity- 
frequency characteristics of precipi- 
tation, such other practices as plowing 
on the contour or planting crops in 
strips along the contour may be needed 
to reduce erosion effectively to a rate 
at which the land is not deteriorating 
from a higher capability class to a 
lower one. 

Experiment station data have shown 
that some of these practices are highly 
effective if applied on land to which 
they are adapted (7). Twenty-eight 
experiments in twelve states, carried 
out during continuous periods of up to 
eleven years, with a wide range of 
crops and slopes, have shown that con- 
tour cultivation reduces soil loss from 
sheet erosion by 37.6-100 per cent, or 
an average of 73.6 per cent, compared 
with straight-row cultivation. 

Similarly, strip cropping, tested in 
seventeen experiments in seven states 
with all major crops, slopes and rota- 
tions, during periods ranging from 
one to seven years, showed soil-loss 
reductions ranging from 10.7 to 94.1 
per cent and averaging 69 per cent by 
comparison with continuous straight- 
row cultivation of a single crop. 
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Terracing is a field practice that can 
be particularly effective in reducing 
soil losses. Sixteen experiments in 
seven states on all principal crops and 
slopes, during periods ranging up to 
nine years, showed reductions in soil 
loss ranging from 37 to 98.5 per cent 
and averaging 85.5 per cent, compared 
with straight-row, single-crop  culti- 
vation. 

Other effective field practices that 
include minor engineering work are 


farm waterways and farm ponds. 
Karn. waterways are constructed in 
natural draws, often by sloping and 
shaping with a grader or bulldozer, 
followed by seeding or sodding. This 
procedure not only protects the minor 
waterways against gully erosion but 
causes spreading of the surface runoff 
from the adjacent fields through a vege- 
tated strip, which slows the 
velocity and causes deposition of much 
of the soil washed from the fields. 
Grassed waterways are effective sedi- 
ment traps very close to the source of 
sediment production. Farm ponds, if 
they are properly designed, are ef- 
fective traps for most of the sediment 
produced on the small drainage areas 
above them. If they are improperly 
designed with a low capacity-watershed 
ratio, they may, like larger reservoirs. 
be silted full before they have justified 
their cost. 

Two recent studies have shown meas- 
urable effects from land-use and crop- 
ping practices over large watersheds 
on rates of sedimentation in munici- 
pal reservoirs. In one, sedimentation 
increased; in the other, it decreased, 
because of what happened on the water- 
shed. 


Lake Decatur Study 

In 1936 a survey of Lake Decatur, 
the city water supply reservoir of De- 
catur, Ill, showed a capacity loss of 1 
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per cent annually since it was im- 
pounded with an original capacity of 
nearly 20,000 acre-ft. on the Sangamon 
River 14.2 years previously. A second 
survey in 1946 showed that the aver- 
age capacity loss had been 1.2 per cent 
since the first survey ten years before 
(8). The rate of silting had increased 
20 per cent. A study of inflow to the 
reservoir from the 906—square mile wa- 
tershed during the two periods showed 
that the average annual flow during 
the first period was 68,000 acre-it. 
greater than during the second. Fur- 
thermore, during the first period the 
flow exceeded 1,000 cfs. for 44.6 days 
per vear on an average; whereas dur- 
ing the latter period it exceeded this 
rate only 36.7 days per year. This 
comparison indicates that hydrologic 
conditions were more favorable to ero- 
sion and sedimentation during the first 
period, but the surveys showed that the 
silting rate was actually 20 per cent 
greater during the second period. 
After considering all of the possible 
causes for this increase, it could be at- 
tributed to only one factor—the in- 
creased intensity of land use for row 
crops. For example, in Piatt County, 
which is considered typical of the drain- 
age area as a whole, only 39 per cent 
of the land was used for intertilled 
crops in 1924. In 1943, 64.4 per cent 
was in these crops. In the entire 
Sangamon River watershed, the acre- 
age planted in corn and soybeans in- 
creased from 41 per cent in 1922 to 60 
in 1945. It is probable that the actual 
1946 rate of silting in Lake Decatur for 
a normal runoff year was 30 per cent 
above the average level prior to 1936. 
If the crop rotation systems recom- 
mended by the state experiment. sta- 
tion and the Soil Conservation Service 
were adopted, only 41.6 per cent of the 
land in Piatt County would be in in- 
tertilled crops in any one year, reduc- 
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ing the intensity of land use to approx- 
imately the level of the years 1924-27. 
This change alone should reduce the 
capacity loss to about 0.92 per cent an- 
nually, or nearly one-third, as_ field 
studies have shown that more than 90 
per cent of the sediment produced in 
this watershed comes from sheet ero- 
sion on cultivated fields of 2-15 per 
cent slope. 

With the addition of recommended 
cropping practices, including contour 
cultivation, grassed waterways, and pas- 
ture improvement by liming, fertilizing. 
seeding, mowing, regulated grazing and 
farm ponds, it is estimated that the ca- 
pacity loss would be reduced to about 
0.46 per cent annually. This figure is 
only slightly more than one-third of 
the probable 1946 rate. It is assumed, 
of course, that the recommended con- 
servation practices and measures would 
be applied on all the land in the water- 
shed. 


Lake Waco Study 


A second study has shown—in con- 
trast with Lake Decatur—a significant 
reduction in sedimentation as a result 
of changes in land use and the applica- 
tion of conservation practices (9). 
Lake Waco, on the Bosque River in 
Texas, was completed by the city of 
Waco for municipal water supply in 
April 1930. This reservoir had an 
original capacity of nearly 40,000 acre- 
ft. and a drainage area of 1,666 square 
miles. During the period of 5.9 vears 
up to February 1936, the average an- 
nual rate of capacity loss was 3.35 per 
cent. During a second period of 11.8 
years, from February 1936 to Decem- 
ber 1947, the average annual rate of 
capacity loss was only 2.06 per cent, a 
reduction of 38.6 per cent from the 
average for the earlier period. 

During the first period the average 
annual inflow to Lake Waco was 315,- 
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OOO acre-it., and during the second it 
was 435,000 acre-ft. Furthermore, 
the average number of days per year in 
which the discharge exceeded all values 
from 1,000 to 20,000 cfs. was greater 
during the second period than during 
the first. In other words, conditions 
were more favorable to. an increase 
rather than a decrease in the rate of 
sedimentation during the second pe- 
riod. 

The only reasonable explanation for 
the decreased sedimentation appears to 
be a change in land use and the appli- 
cation of conservation practices. An 
analysis of agricultural census data 
shows that since 1934 approximately 
200,000 acres, or nearly 19 per cent 
of the entire watershed, have been con- 
verted from clean-tilled crops, mainly 
cotton, to pasture. The average size 
of farms has increased from 198 to 233 
acres, and the average income per 
farm has risen substantially. Tenant 
farming decreased from 44 per cent 
in 1930 to 28 in 1945. In addition 
to this change in land use, conservation 
measures hased on individual farm plans 
have been installed by landowners and 
operators on about 10 per cent of the 
land in the watershed through the soil 
conservation districts program. Lore- 
over, conservation measures of one type 
or another have been applied on a con- 
siderable additional acreage because of 
payments to farmers under the Agri- 
cultural Conservation Program of the 
U.S. Dept. of Agriculture and as a re- 
sult of educational aid by the Federal- 
State Extension Service, as well as 
through the natural spread of the 
conservation idea from farmer to 


larmer, 


‘‘Upstream Engineering’’ 


In many watersheds in the Midwest, 

however, good land use and good crop- 
g 

ping practices are not alone sufficient 
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to control sediment production ade- 
quately. In addition, various types of 
small engineering works and associ- 
ated vegetative plantings are necessary 
to stabilize channels, retard channel 
flow and impound sediment at widely 
distributed points throughout the wa- 
tersheds. Collectively, these measures 
often have been called “upstream engi- 
neering.” Where stream channels and 


minor waterways are actively eroding, 
they will not necessarily be stabilized 


Fic. 3. 


because of reduced fluctuation in rates 
of runoff and decreased sediment pro- 
duction resulting from improved land 
use and cropping practices. Indeed, 
in many areas it is recognized that vari- 
channel stabilization, water dis- 
posal and sediment control measures 
must be provided before proper land 
use and good cropping practices can be 
obtained on a high percentage of water- 
shed lands. On the other hand, these 
channel stabilization and water flow 
retardation measures often cannot be 


ous 
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maintained unless they are accompanied 
by proper use and treatment of the land. 
Thus, land treatment and upstream 
engineering are inseparably associated 
in many watersheds. Together they 
constitute the modern approach to wa- 
tershed treatment in the interests of 
runoff and sediment control. skill- 
fully planned and efficiently executed 
watershed treatment program bridges 
the gap between conservation meas- 
ures jor the maintenance of soil re- 


Gully-Head Control Structure 


sources on the one hand and major 
reservoirs, levees and channel improve- 
ments to protect main-stem valleys on 
the other hand. 

Figures 3-5 show several types of 
channel stabilization and flow  retar- 
datron measures utilized water- 
shed treatment. These measures in- 
clude small earth and concrete dams, 
diversion ditches and dikes, minor 
floodways, realignment, bank protec- 
tion and gully stabilization. A gully- 
head control structure crossed by a 
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county road is illustrated in Fig. 3. 
The gully at this point was 40 ft. deep 
in loess soil, actively cutting headward 
with vertical sides, which are now 
slopes and are seeded. There is no 
detention storage below the spillway 
sill of the chute, and the total drop is 
33 ft. The structure is located in the 
Nepper subwatershed of the [Little 
Sioux River watershed, 25 miles south 
of Mapleton, lowa. A gully control 
drop-inlet dam with an effective height 
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of 18 ft., located in Washington County, 
Neb., is shown in Fig. 4. The diversion 
dike in Fig. 5, used to control runoff 
and carry it to a protected disposal 
channel, is situated near Winona, Minn. 

A question arises about the degree 
of sediment control which can be ex- 
pected from this combination of proper 
land use, good cropping practices and 
upstream engineering works. Since 
these measures, in the Midwest at 
least, require the cooperation of thou- 
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sands of private landowners, it is ob- 
vious that the net result will depend 
as much, and often a great deal more, 
on economic and social considerations 
than it does on physical considerations. 
Taking into account only the physical 
factors, it would be possible to reduce 
the rate of sediment production in many 
parts of the Midwest by 90 per cent or 
more. This program would generally 
entail public acquisition of much of the 
watershed land and the replanting of 


Gully Control Drop-Inlet Dam 


a permanent cover of grass or other 
vegetation. It would require the use 
of the land in such a way as to main- 
tain this cover, and it would necessitate 
channel and gully stabilization to what- 
ever extent might be necessary, to- 
gether with sedimentation basins in 
some areas. 

It is obvious that such complete pro- 
tection is not generally practicable. In 
the first place, in most of the Midwest, 
land values are too high to warrant 
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public ownership of more than limited 
areas, such as the immediate environs 
of a reservoir. Second, from the stand- 
point of long-range national economy, 
it is debatable whether the large amount 
of land now being utilized for reser- 
voir sites, much less the lands of the 
watershed above these reservoirs, can 
be permanently removed from agri- 
cultural production. Conceding, there- 
fore, that most of the land must re- 
main in private ownership and agricul- 
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tural use, it follows that landowners 
on the whole will generally carry out 
erosion control measures only when 
they prove to be financially profitable 
and within the limit of capital expendi- 
ture that the landowners are capable 
of making. 

In small subwatersheds (ranging 
from a few hundred to a few thousand 
acres) in the Little Sioux River water- 
shed of western Iowa and the Washita 
River watershed of western Oklahoma, 
watershed treatment measures already 
completed or in the process of comple- 
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tion will certainly reduce the sediment 
output by 75 per cent or more. These 
measures include dams, gully stabiliza- 
tion, roadside erosion control and flood 
control waterways, together with such 
conservation practices on the land as 
terraces, cover and rotations. 
What has been accomplished in these 
subwatersheds is capable of being done 
almost) anywhere in the Midwest 
through subwatershed planning, tech- 
nical assistance to landowners and pub- 
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lic aid in the installation of certain 


measures. 


Soil Conservation Districts 

Several forms of assistance are avail- 
able to both private landowners and 
municipalities in the protection of wa- 
tersheds. Most specifically directed to- 
ward the control of erosion and the 
conservation of soil and water are the 
soil conservation districts, formed un- 
der laws which have been enacted in 
every state and in the territories of 
Puerto Rico, Hawaii, Alaska and the 
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Virgin Islands. These laws set up the 
legal process through which landowners 
and operators can voluntarily organize 
and manage districts for the purpose 
of conservation of soil and water re- 
sources. They are entirely controlled 
by local people. 

The twelve-year record of this dis- 
trict movement since the first state law 
was enacted in 1937 is without prece- 
dent in American agriculture. As of 
January 1, 1949, a total of 2,094 soil 
conservation districts had been organ- 
ized. They contain an area of more 
than 1,100,000,000 acres, or 60 per 
cent of the total land area of the United 
States. Actually, however, they in- 
clude 75 per cent of all the farms and 
68 per cent of the land area in farms 
in the United States, as defined in the 
1945 census of agriculture. New dis- 
tricts are currently being organized at 
a rate of about 175 per year. 

The Soil Conservation Service in 
the U.S. Dept. of Agriculture gives 
technical assistance in planning, appli- 
cation and maintenance of conservation 
practices to individual landowners and 
operators. This assistance is given on 
recommendations of the supervisors of 
these soil conservation districts, based 
on an agreement between the district 
and the landowner. Soil conserva- 
tion districts are the principal agency 
through which municipalities and other 
reservoir operators can aid landowners 
and operators in promoting watershed 
protection. The districts are author- 
ized by law to accept assistance from 
any source toward the application of 
soil and water conservation measures 
within the district. Their elected off- 
cials are not only willing but anxious 
to receive any aid that might be avail- 
able from reservoir owners. This aid 
could be in the nature of funds, labor, 
equipment, materials or educational as- 
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sistance directed toward expediting and 
improving erosion control work on 
reservoir watersheds. 


Flood Control Activity 


Another form of assistance is avail- 
able through the flood control activity 
of the Dept. of Agriculture. Under 
the Flood Control Act of 1936, the de- 
partment is authorized to make surveys 
of watersheds for runoff and water 
flow retardation and soil erosion pre- 
vention. The secretary has delegated 
this authority to the Soil Conservation 
Service and the Forest Service. Wa- 
tershed surveys are made to determine 
the type of program that should be 
adopted to secure the maximum bene- 
fits im flood and sediment reduction 
with a favorable ratio of cost and bene- 
fits. When reports on these surveys 
are completed, the secretary of agricul- 
ture sends them to Congress. If Con- 
gress authorizes a flood control pro- 
gram in the watershed, appropriations 
are requested to carry out the improve- 
ments, based on specific work plans 
for each subwatershed area. At pres- 
ent such programs have been author- 
ized in only eleven watersheds, on 
which surveys were completed prior to 
the war. Many other surveys are in 
progress, and it is expected that this ac- 
tivity will be authorized in additional 
watersheds in the near future. 

The flood control work is actually 
carried out on privately owned lands 
through the soil conservation districts 
with assistance from the Soil Conser- 
vation Service. It consists of an in- 
tegrated program of measures that in- 
cludes needed land use readjustments, 
conservation cropping practices and 
measures for channel stabilization, flow 
retardation and sediment control. Most 
of the flood control funds made avail- 
able for operations in approved water- 
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sheds are used for the planning and 
execution of those measures which are 
not generally being carried out by the 
farmers themselves as part of their 
conservation program developed in co- 
operation with the soil conservation 
districts. 

“Upstream engineering’ measures 
are needed to bridge the gap between 
land management and proper conserva- 
tion farming on the one hand and the 
large downstream flood control reser- 
voirs and levees on the other. They 
provide for the orderly disposal of 
excess runoff and its sediment load 
through stabilized waterways and 
stream systems down to the main-stem 
rivers. Some of these special flood 
control measures are needed on pri- 
vately owned lands in almost every wa- 
tershed. Generally. the landowners 
cannot afford to undertake this kind of 
work and often should not be expected 
to do it because the benefits accrue pri- 
marily to downstream farms and urban 
residents, to reservoir owners and to 
others who are in the path of floodwa- 
ters and floodborne sediment, and not 
to the landowner himself. On_ the 
other hand, when the conservation 
work, such as land use readjustment 
and good cropping practices, is pri- 
marily of benefit to the individual, he 
should be expected to carry the major 
cost. 

Several other activities of the Dept. 
of Agriculture aid in promoting the 
protection of watershed areas. Among 
these are payments made to landowners 
and operators by the Production and 
Marketing Administration for carry- 
ing out approved conservation prac- 
tices ; the Clark- McNary farm forestry 
assistance through which tree planting 
stock and expert woodland manage- 
ment advice is made available ; the Fed- 
eral-State Extension Service aid de- 
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signed to acquaint farmers with better 
methods of agriculture; soil conserva- 
tion research; farm credit facilities to 
make necessary land use readjustments ; 
and others. 

Cooperative action of reservoir own- 
ers with soil conservation districts, and 
through them with other conservation 
activities, could be expected, on the ba- 
sis of present evidence, to reduce rates 
of sediment production by 50 per cent 
or more on most agricultural water- 
sheds in the Middle West within a 
short span of years. 
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The Washington Suburban Sanitary 
Comunission is engaging in varied con- 
servation projects on the watershed otf 
Triadelphia Lake, which is the prin- 
cipal source of water supply of the 
Washington Suburban Sanitary Dist. 
The purposes of these projects are to 
conserve water, to reduce the rate of 
siltation in the lake, to bring about 
a reduction in the turbidity of the raw 
water which has to be treated, to de- 
velop the watershed so as to provide 
the maximum recreational use by the 
public consistent with the requirements 
for the public water supply, and to pro- 
duce revenue for the maintenance of 
the watershed. A description of some 
of the more important conservation 
measures being employed may be of 
interest. 

The dam forming the lake was com- 
pleted in 1943. The original ideas of 
conservation did not go much beyond 
the planting of conifers on the non- 
wooded areas around the lake belong- 
ing to the commission. This foresta- 
tion program was carried on at a mod- 
erate rate from 1943 until 1949 and in 
that time about 350,000 pines of vari- 
ous kinds and 50,000 black locust, tu- 
lip poplar and ash have been planted. 
The one- to four-year-old trees have 
been secured at a cost of $3.00. to 
$12.00 per 1,000 from the Maryland 
State Forestry Dept., but in 1949 the 
commission was unable to obtain the 
kind of trees it wanted and decided to 
forego any forestation of new areas. 
In 1950, when it is expected the desired 
trees can be secured, forestation work 
in the unplanted sections will again be 
resumed. 


Land Use Program 


The commission owns 1,738 acres 
around the lake, which has a full pond 


HUDSON ET AL. 


Triadelphia Lake Watershed—Harry B. Shaw 


Jour, 


Ot the 


water surface of 775 acres. 
1,738 acres, 807 are in standing forest. 
It was originally planned to plant the 
remaining acreage in trees, as had been 
the practice in so many places. After 
the war, however, when it was possible 
to think in terms of an accelerated de- 
velopment program for the watershed, 
it was decided to make a study of the 
conunission’s holdings to find the best 
use that could be made of them con- 
sistent with the purpose of their pur- 
chase. .\fter considerable investigation 
and study, it was concluded that ground 
cover other than trees would produce 
a greater water vield than if trees were 
planted (1) and would also adequately 
prevent erosion. The Maryland Soil 
Conservation Cominittee and the State 
Forestry Dept. were then consulted in 
formulating the basic program which 1s 
now being followed on the commission's 
property. 

The study showed that, of the 429 
acres not in forest, 235 could be ad- 
vantageously planted in grass or used 
for cropping purposes. A serious com- 
parative study was made of the relative 
revenue-producing merits of a hay and 
wheat strip-cropping program on the 
235 acres and a cattle pasturage pro- 
gram. County agents and_ practical 
farmers were consulted. Although the 
net figures varied somewhat in accord- 
ance with individual ideas on yields, 
operational methods and the like, the 
conclusion reached was that the pro- 
grams were financially equivalent. The 
lesser amount of work and supervision 
required by the pasturage program 
plus the subjection of the land to soil 
erosion by the wheat-hay program— 
particularly between the time of har- 
vesting and the time of getting the new 
crop established—threw the balance in 
favor of the former and it was adopted. 
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So far, the pasture lands, which are now — tion Committee, and this money has 
well established, have been leased to been chiefly spent to prevent erosion 
individuals, as the commission has been along roads. The committee is at- 
reluctant to get involved in the cattle tempting to secure the cooperation of 
market. Commission operation in this the state and county highway agencies 
field is being explored further, how- in preventing soil erosion along their 
ever. ‘ highways. Progress is being made 
The kinds of trees which will be now, and the author believes it will 
planted on the remaining 194 acres to continue at an accelerated rate. 


- . - 
be forested have not yet been fully de- It is to the advantage of all land- 
, termined. The practicability of de- owners, including the commission, to 
veloping a Christmas tree crop by a_— get the soil conservation job on the wa- 
. . . . 
planned thinning out of forest plantings tershed done as rapidly as_ possible. 
ee and the economic feasibility of crop- The commission therefore increased its 
fhe ping deciduous trees where they could 1949 payment to the State Soil Con- 


be advantageously planted are being in- — servation Committee to $5,000, This 
vestigated. Suitability of site to growth — money will be used for erosion preven- 
and the value of the species to water — tion along roads; the purchase of minor 


conservation and soil erosion preven- equipment used soil conservation 
tion have to be kept always in mind. operations which the farmer does not 
The activities mentioned above ex- have in connection with his farming 


tend over only the 1,738 acres which — operations ; and, jointly with money put 
the commission owns around the lake. up by a landowner, for selected soil 
while the watershed totals 50,176 acres. erosion projects which he would not 


It is apparent, therefore, that an ef- otherwise be interested in carrying out. 
fective conservation program to carry All money spent will be on projects 
out the purposes set forth in the begin- | which are part of a complete conserva- 


ning of the paper depends upon the — tion plan, but all negotiations will be 
many landowners on the watershed far between the soil conservation district 
more than upon what the commission and the landowner, thus relieving the 
does on its property. Soil conservation commission from any liability for claims 
districts have been established in Mont- for damages which might occur. En- 
gomery and Howard Counties, in both —gineers who are used to seeing large 
of which the watershed lies, under sums of money spent on projects oc- 
the State Soil Conservation Commit-  cupying a small area may generally be 
tee, but supervised by land occupiers — surprised how far a dollar will go on a 
elected from their own number. The — soil erosion project. Of course, the 
commission is a participating land- contributions of the commission will 
owner, not directly result in soil conservation 
of great magnitude. It is felt, however, 
that it will encourage the landowners 

A survey of the watershed in 1947 — and the public highway agencies to en- 
showed that one of the principal sources — gage in soil erosion projects of their 
of soil erosion was road banks, own by demonstrating what can be 
shoulders and gutters. The commis- done in this way by expenditures 
sion in both 1947 and 1948 appropri- within their means. To augment this 
ated $2,000 for soil erosion preven- program further, the commission has 
tion work by the State Soil Conserva- — established a one-acre nursery for rais- 
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ing multiflora rose plants from seed 
and 24 acres for raising three species 
of lespedeza seed. Upon approval by 
the state committee, the plants and 
seed will be distributed free at the nur- 
sery to watershed landowners who will 
plant them on approved erosion pre- 
vention projects on their land, 


Public Use 

The commission believes that the 
public, which owns them, should be per- 
mitted to enjoy its watershed holdings 
to the fullest extent consistent with 
their use as a water supply. The com- 
mission allows fishing in the lake both 
from rowboats and at selected shore 
locations, but power boats are not per- 
mitted. Sanitary facilities are provided 
at the two boat basins and the approved 
shore locations. Fishing and boat per- 
mits may be secured for a small fee. 
Boats are privately owned, but they 
present something of a problem because 
of the lack of care in maintenance by 
some owners. Consideration is being 
given to the elimination of privately 
owned boats from the lake and the rent- 
ing of boats by the commission. To 
insure that the fisherman gets the value 
of his fishing permit, the commission is 
cooperating with the Maryland Dept. 
of Research and Education in a study 
of the fish resources of the lake. Trap 
nets have been placed, from which fish 
are being taken to obtain data on the 
species, size, weight and age. The 
trapped fish will be marked and_re- 
turned to the lake, and fishermen will 
be asked to report, on a card provided, 
pertinent data on any such fish caught 
by them. It is thus hoped to learn 
much about, and hence improve, the 
fishing resources of the lake. Fishing 
permits amounted to $4,064.50 in 1948. 

Hunting is not allowed on the com- 
mission's property around the lake, and 
consideration is being given to making 
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it a wildlife sanctuary. Such a pro- 
cedure would probably provide a 
greater amount of game on the sur- 
rounding properties and still result 
in a net conservation of wildlife. 

Two picnic areas have been estab- 
lished for the use of the public. Sani- 
tary facilities and refuse containers 
are provided, as well as tables and 
stone fireplace grills. They are quite 
popular and have been used in a very 
orderly manner. A small experimental 
Christmas tree nursery has been estab- 
lished at one of the picnic areas, which 
will contain ultimately about 25  spe- 
cies of trees. It is believed that this 
project will also be of educational value 
to school children. 

The watershed hold- 
ings have been entirely fenced, using 
posts cut on the property. Multiflora 
rose or other suitable plants will be put 
in along the fence line. A firebreak ex- 
tends entirely around the property in- 
side the fence and will be used as a 
bridle path, as well as to provide access 
for operation purposes. Other fire- 
breaks have heen made as recommended 
by the State Forestry Dept. through 
and adjacent to woodlands. Where 
the firebreaks are in cut or fill, the 
banks are mulched or planted to prevent 
erosion. 

An ornamental-plant nursery is be- 
ing started to provide plants for aug- 
menting the natural flowering trees on 
the commission's holdings. It is hoped 
eventually, particularly in the vicinity 
of the dam, to develop a network of 
paths which will provide pleasant walks 
for strolling and paths for riding by the 
public and which will be bordered by 
flowering plants at most seasons of the 
vear. 


commission's 


Value of Program 


This program may appear to some to 
involve a financial outlay without com- 
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mensurate return. The commission 
does not concur in this view. Tenta- 
tive estimates have been made which 
show that the soil erosion prevention 
program is economically sound and 
the truth of this statement has already 
been demonstrated for fishing. The 
extent to which the soil conservation 
program will conserve water cannot 
be computed, but whatever the amount 
conserved, water is worth money—im- 
portant money—to the public which 
uses it. Considerable revenue has been 
obtained from timber and cordwood 
cut from the firebreaks and in thinning- 
out Operations in existing woodlands. 
It is believed that timber crops, and 
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possibly Christmas trees, will provide 
a worth-while, if not large, source of 
revenue in time. The pasturage of 
cattle can demonstrably be carried on 
at a profit. Picnic grounds, bridle 
paths and scenic walks, although pro- 
ducing little or no tangible revenue, will 
create goodwill, which is very valuable 
to a public corporation such as_ the 
commission, In short, the commission 
feels that conservation measures pay. 
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East Bay District Experience—J. S. Longwell 


During the past year the Erosion 
Control Subcommittee of the A.W. 
W.A. Committee on Watershed Pro- 
tection and Maintenance has confined 
its activities to cooperating with the 
U.S. Soil Conservation Service and 
arranging to make available to the wa- 
ter supply industry the valuable infor- 
mation collected and prepared by that 
organization. The operations of the 
Soil Conservation Service are so ex- 
tensive and complete that there ap- 
peared nothing to be gained by having 
the Association carry on any independ- 
ent research or studies. 

Some years ago the East Bay Mu- 
nicipal Utility Dist. of California en- 
tered into an agreement with the Soil 
Conservation Service providing for a 
complete survey by that organization 
of the watersheds of four reservoirs. 
These reservoirs furnish terminal stor- 
age for the 94-mile aqueduct which 
brings water from the Mokelumne 
River, a Sierra Nevada mountain 
stream, and they also collect) runoff 
from their own watersheds, with a total 
area of approximately 75 square miles. 
These four reservoirs have a capacity 


of 100,000 acre-it. Although the area 
of the watersheds is comparatively 
small, the erosion problem is severe 
because of the steep slopes and rough 
topography. The elevations range 
from 225 at the lowest dam to a maxi- 
mum of over 1,900 it. above sea level. 


Erosion Control Program 


The program outlined by the Soil 
Conservation Service consisted of: [1] 
construction of check drops to reduce 
the grade of the drainage channels; 
|2] building of silt-catching basins by 
the construction of earth or masonry 
dams ; |3| tree planting; [4] bank pro- 
tection; [5| planting of slopes; and 
range management. 

Prior to the war and during the pe- 
riod that WPA help was available, a 
great deal of work was done through- 
out the watershed area in following out 
the recommendations of the Soil Con- 
servation Service. It was necessary, 
however, to curtail operations during 
and since the war, and it has only been 
possible recently to resume operations 
to a limited extent. Particular atten- 
tion is now being given to tree plant- 
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ing, and the present program calls for 
setting out approximately 100,000 trees 
each year. It is estimated that since 
the entire program was started follow- 
ing the survey by the Soil Conservation 
Service, over 350,000 trees have been 
planted. 

The range management plan, as de- 
veloped by the Soil Conservation Serv- 
ice, has been particularly — helpful. 
Special efforts have been made to see 
that all grazing operations are properly 
controlled and that none of the areas 
are overgrazed. The district owns and 
controls approximately 30,000 acres 
within the watershed area, practically 
all of which is under lease for cattle 
grazing. Special five-vear leases have 
heen developed during the past few 
years in which the annual charge is 
based on the price of cattle and also on 
the animal months of feed available. 
These leases have been fully satisfac- 
tory to the renters and have resulted in 
a material improvement in controlled 
grazing and erosion prevention. 


Fire Prevention 


From April until October very little 
rain falls in this watershed area. .\s 
a result, the fire hazard during that 
period is severe. 
fires is provided by the operation of 
two fire observation towers located on 
high points, together with a number of 


Protection against 
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fire-fighting crews. These crews are 
equipped with jeeps containing two- 
way radio sets connected with the sys- 
tem operated by the sheriff of Contra 
Costa County. The crews are engaged 
in fence building, watering of new tree 
plantings, taking care of erosion con- 
trol structures and other land mainte- 
nance activities. In the event of fire, 
they are notified by radio and proceed 
to the site of the conflagration. Each 
jeep is equipped with a water tank and 
fire pump. Storage tanks are located 
at strategic points throughout the wa- 
tershed to provide for refilling the tanks 
on the jeeps. Adequate fire roads are 
maintained throughout the watershed 
area, 

With proper control of grazing and 
adequate fire protection, together with 
the construction of erosion control fa- 
cilities, a considerable reduction has 
already been made in the silt load car- 
ried to the reservoirs. It is planned 
to continue this work in line with the 
program outlined by the Soil Conser- 
vation Service. 

The Soil Conservation Service has 
been most helpful in working with the 
district toward the solution of its ero- 
sion control problems, and it is recom- 
mended to water works officials in gen- 
eral that, if they have problems along 
this line, they contact the Soil Conser- 
vation Service and obtain the benefit 
of its experience. 
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Technical Director, Culligan Zeolite Co., 
Northbrook, Ill. 


EVERAL million service and per- 

manent type cation-exchange water 
softeners are now in operation in Amer- 
ican homes. Countless others are be- 
ing used for commercial, industrial and 
municipal water softening. Because 
water softened by cation-exchange ma- 
terials provides substantial savings in 
soap, fabrics and water-heating costs, 
and improves general cleanliness and 
sanitation (1), it is exceptionally suit- 
able for domestic use and for many 
commercial applications. 

Gerald C. Baker (2), in 1922, dem- 
onstrated the fact that zeolite water 
softeners filter bacteria from water. 
He observed that, while a_ softener 
might materially reduce the bacterial 
content of a highly contaminated wa- 
ter, Escherichia coli was not quantita- 
tively removed. He also stated that, 
though a water with an initially low 
bacteria count may increase in_ bac- 
terial content upon passage through a 
zeolite filter, there is no evidence for 
deciding that such a water is unsuitable 
for drinking purposes if the raw water 
is safe. He suggested that a high back- 
wash rate be employed, followed by 
sterilization with sodium hypochlorite 
or bleaching powder. W.1.. Mallmann 
(3) recently made a like observation 
and proposed periodic disinfection. 


Control of Bacterial Reproduction in Cation- 
Exchange Layers 


Panel Discussion 


A panel discussion presented on May 31, 1949, at the Annual Confer- 


Bacteria filtered by a water softener 
may grow in the filter under proper 
environmental conditions, such as opti- 
mum temperature and the presence of 
filtered organic matter. The contami- 
nating organisms are the usual soil 
bacteria and may include iron bacteria 
and sulfate-reducing bacteria. The 
spore-forming organisms are likely to 
be present, as the spores withstand mu- 
nicipal purification methods. Although 
these organisms are not pathogenic, 
they may be of extreme nuisance value 
in the formation of objectionable tastes 
and odors and through fouling of the 
exchange layer. Coliform bacteria are 
infrequently found in municipally 
treated supplies but may occur in pri- 
vate well supplies. 

The presence of bacteria and organic 
matter in potable water supplies dem- 
onstrates the need for periodic pre- 
cautionary sterilization of water soften- 
ers, even though inorganic and organic 
cation-exchange materials have been 
used without sterilization for many 
years. Continuous sterilization may 
be effectively employed in| municipal 
and in large industrial exchangers, but 
the expense and control involved are 
not warranted in small industrial, com- 
mercial or domestic installations. Pe- 
riodic sterilization at the time of re- 
generation has proved extremely 
fective. 

Though the greatest majority of wa- 
ter softeners presently in use are of the 
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siliceous zeolite type, several excellent 
new cation-exchange materials have 
recently been developed for water 
softening. These materials, in con- 
trast to the inorganic siliceous zeolites, 
are organic compounds. They may 
he basically divided into two types—the 
phenolic type, comprising essentially 
sulfonated phenol formaldehyde res- 
ins, and the nonphenolic type, consist- 
ing essentially of sulfonated polystyrene 
resins. Both the phenolic and non- 
phenolic resins have several advan- 
tages over the siliceous zeolites in that 
they are somewhat more versatile and 
have a greater softening capacity. In- 
creased versatility and capacity have 
resulted in the rapid acceptance and 
widespread initial use of these resins. 
It has been found, however, that the 
new cation-exchange resins cannot be 
easily sterilized by those methods pre- 
viously employed for siliceous zeolite. 

The purpose of the investigation 
described in this paper has been 
twofold. First, it was felt desirable 
to review the present methods of 
sterilization of water softeners as 
practiced in Culligan Soft Water Serv- 
ice plants. Second, it neces- 
sary to find an effective sterilizing 
agent for the cation-exchange resins. 


Sterilization of Siliceous Zeolite 

The sterilization of siliceous zeolite 
water softeners with calcium and_ so- 
dium hypochlorites has been practiced 
in Culligan plants since the inception 
of the service. In the Culligan system, 
each exhausted softener is brought to 
a central regeneration plant, where it 
is backwashed, regenerated, disinfected 
and rinsed. It is then fitted with steri- 
lized closures and is ready for use. 

In order to check the effectiveness 
of this procedure, a Culligan Service 
Softener was inoculated with a cul- 
ture containing more than 350,000,000 
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Esch. coli at the time of capacity ex- 
haustion. A few drops of methyl 
orange were added to the culture before 
it was placed in the softener, and wa- 
ter was then added until the effluent 
showed the characteristic color of the 
dye. This procedure was followed in 
order to be sure that the culture had 
permeated the entire softener layer. 
The softener was then allowed to 
stand for several days, at a tempera- 
ture of 70°-80°F., to secure further 
bacterial growth. After this period 
samples of the effluent water and the 
zeolite mineral were taken. The min- 
eral sample was taken by means of a 
sterile glass tube, placed in a sterile 
flask and slurried with sterile water. 
All tests at this point indicated that 
contamination was present. The soit- 
ener was then backwashed in the nor- 
mal manner at a minimum rate of 10 
gpm. per square foot. Samples of the 
effluent water and the mineral were 
taken as before, to determine if con- 
tamination still existed. All but one 
test after backwashing indicated that 
contamination remained. 

Calcium hypochlorite was placed on 
the zeolite layer—using 1.7 g. per cu- 
bic foot of zeolite—and the unit was 
regenerated with saturated sodium 
chloride brine and rinsed as in normal 
plant operational procedure. Samples 
of effluent water and mineral were 
taken as before and checked for con- 
tamination. None of the samples con- 
tained coliform organisms after this 
treatment was applied. 

It is generally agreed that the amount 
of contamination achieved through 
these inoculations is far greater than 
that which would be present in any 
municipal or private well supply, even 
though the supply were contaminated. 
The test results bespeak the effective- 
ness of this method of sterilization of 
softener units. 
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In addition to laboratory inocula- 
tions, a bacteriological study was con- 
ducted in four Culligan plants in the 
Los Angeles area, under the direction 
of the late R. F. Goudey. This survey 
covered monthly examinations the 
four plants, having surface and well 
supplies varying widely sanitary 
quality, and included analyses of water 
taken from units in service at actual 
home installations. The purpose of 
the study, which extended from Sep- 
tember 15, 1947, to December 15, 1948, 
was to determine whether water from 
water softening units serviced, regen- 
erated and _ sterilized by the standard 
Culligan method conformed with the 
drinking water standards of the U.S. 
Public Health Service. The water from 
the Culligan Service softeners, as de- 
livered to homes, complied strictly 
with these standards. 

Based on 164 samples, the coliform 
index was 0.00 per milliliter. The per- 
centage of samples with three or more 
tubes positive was 0.00, where 5 per 
cent is allowable. The percentage of 
standard portions of samples) which 
were positive was 0.37, where 10 per 
cent is allowable. 


Sterilization of Synthetic Organic 
Cation Exchangers 


It has been shown that. siliceous 
zeolites can be easily and effectively 
freed from filtered bacterial contamina- 
tion by treatment with hypochlorites 
during regeneration. This statement 
is not true for the sulfonated phenol- 
formaldehyde type of cation-exchange 
resins. These resins remove chlorine 
from water and are oxidized by the us- 
ual chlorine compounds employed in 
sterilization. Because of ineffective 
sterilization and deterioration of the 
phenolic resin with the usual chlorine 
compounds, it became necessary to 
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find or develop a new sterilizing agent 
for these resins. 

The need for the new sterilizing 
agent was brought to the attention of 
the ion-exchange resin manufacturers 
by the Culligan Zeolite Co. some years 
ago. The Rohm & Haas Co, outlined 
the problem to the Wallace & Tiernan 
Co., and a cooperative program involy- 
ing the three organizations was begun 
over two years ago. The information 
presented on the sterilization of cation- 
exchange resins summarizes this long- 
term cooperative investigation. 

The criteria set forth as a basis for 
the evaluation of a proposed sterilizing 
agent were: effectiveness and 
speed of action; [2] absence of dele- 
terious effects on the ion-exchange 
material; |3| ease and simplicity of ap- 
plication ; [4] absence of noxious, toxic 
or harmful effects; [5] economic con- 
siderations; and stability stor- 
age. 

The first material proposed for in- 
vestigation was Hyamine 1622,* a qua- 
ternary ammonium compound. Though 
this material has been very effective 
as a bactericide, it was found to be un- 
suitable for the sterilization of cation- 
exchange resins because it not only re- 
duced the cation-exchange capacity of 
the resins but also was partially in- 
activated by the resins because of ex- 
change. The large dosages and long 
periods of contact which were found 
necessary for effective sterilization 
made the material uneconomical and 
difficult to use (4). 

The peroxides were also suggested 
but were rejected because they caused 
deterioration of the phenolic cation- 
exchange resins and because a high 
concentration and long contact time 
were necessary for sterilization. The 


* A trademarked product of Rohm = and 
Haas, Philadelphia. 
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handling of concentrated peroxide sol- 
utions provides an additional hazard. 
Formaldehyde has been used suc- 
cessfully by Cruickshank and Braith- 
waite (5) for the sterilization of a 
sulfonated phenol-formaldehyde type 
of cation-exchange resin. The chief 
reasons why formaldehyde was not 
felt to be entirely suitable are the long 
contact time and the high concentration 
necessary for sterilization, the relative 
complexity of the disinfecting proce- 
dure, the danger of entry into the wa- 
ter system and the offensive odor. 
Another material suggested was chlo- 
romelamine, a white, free-flowing pow- 
der with slight chlorinous odor.* 


TABLE 1 
Sulfonated Phenol- Formaldehyde Resins 


Weight of Kfuent Bacterial Count 
Chloromelamine 
per cu.tt. of 
resin M.P.N. 


g. 100 ml Plate Count 


1,600 63,000 
0 
0 0 


Resin A 


Resin BO 920 1,800 
4.: 0 0 
9.0 0 0 


Its sterilizing action is due to the pres- 
ence of 50 per cent available chlorine. 
The chlorine chloromelamine 
relatively unreactive to organic matter 
as compared to hypochlorites, but. is 
still effective against microorganisms. 
The solubility. of chloromelamine 
water is about 300) ppm. available 
chlorine after sufficient contact, which 
concentration of 
chlorine for a prolonged period. Chilo 
romelamine is stable in storage and 
presents no difficulties in handling. 
Animal toxicity tests performed for 


affords a moderate 


* Chloromelamine is otherwise known as: 
trichloro-2,4,6-triamino-s-triazine. 
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fifteen months on rats showed no effect 
on their growth rate or health. The 
dosages employed in these tests were 
many times those which would be 
consumed by drinking the direct efflu- 
ent during the sterilization procedure. 


Disinfection Experiments 

The resins were exhausted by im- 
mersing them in a 1 per cent calcium 
chloride solution for 24 hours. They 
were then rinsed with distilled water 
to wash out the excess calcium. The 
exhausted and washed resins were in- 
oculated with a 24-hour broth cul- 
ture of Esch. coli to give approximately 


TABLE 2 


Sulfonated Polystyrene Resins 


Weight of ttuent Bacterial Count 


Chloromelamine 
per cu.tt. of 
resin M.P.N. 


g. 100 ml. Plate Count 


> 1,600 426,000 
4 0 

0 0 

0 0 

> 1,600 49,000 
33 200 

0 0 

0 0 


Resin C 


Resin D 


5,000,000 bacterial cells per gram of 
resin. Ninety grams of the inoculated 
resin was placed in each laboratory 
column for treatment. 

The desired weight of chloromel- 
amine was placed on top of the resin. 
The resin was then regenerated with 
a proper quantity of saturated sodium 
chloride brine and rinsed with distilled 
water at a flow rate equivalent to 1 
gpm. per cubic foot of resin. Both the 
regenerating solution and the rinse wa- 
ter were boiled for ten minutes before 
use to reduce the possibility of intro- 
ducing bacterial contamination after 
the chloromelamine treatment. 
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After the rinse an additional 500 ml. 
of sterile water was run through the 
column and the last 100-ml. portion 
of this was collected in a sterile flask 
containing sodium sulfite (0.1 ml. of 
10 per cent solution). This sample 
was analyzed for total 37°C. bacterial 
count and presumptive M.P.N. of Esch. 
colt, An additional bacterial count 
was made on a number of samples of 
the resin itself. Whenever the rinse 
effluent was sterile, it was found that 
the resin was also sterile. 

Figures representative of a number 
of runs have been selected in the com- 
pilation of Tables 1-6. Thus, they 
are not to be regarded as averages or 
as the results of one single run. The 
reported dosages represent actual lab- 
oratory results but may not be sufficient 
for the disinfection of cation-exchange 
materials in actual operation. The 
proper dosage of chloromelamine can 
be easily determined chlorine 
residuals in the effluent during sterili- 
zation. 

The method described below for the 
determination of residual chlorine in 
chloromelamine solutions is designed 
for use with chlorine comparators 
which employ a 15-ml. sample. The 
method is suitable for other compara- 
tors, however, if an appropriate factor 
is applied. 

Add 0.75 mil. of ortho-tolidine rea- 
gent, made up in accordance with 
Standard Methods (6), to the com- 
parator tube. Add to this 0.5 ml. of 
the sample to be tested. After waiting 
for one minute dilute the sample to the 
15-ml. mark on the tube with distilled 
water and read immediately. Multiply 
the reading by 30 to obtain the chlo- 
rine residual of the original sample. 

Tables 1-6 summarize the evaluation 
of chloromelamine in the sterilization 
of sulfonated phenol-formaldehyde and 
sulfonated polystyrene cation-exchange 
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resins. (In all the experiments satu- 
rated sodium chloride brine was used 
for regeneration. ) 

Although the sulfonated polystyrene 
resins were as effectively and easily 
sterilized as the phenolics, slightly more 
chloromelamine was necessary in each 
instance, as shown in Tables 1 and 2. 

Table 3, which compares chloro- 
melamine and 70 per cent calcium hy- 
pochlorite used in Cisiniecting sul- 
fonated polystyrene resin (“Resin C’), 
illustrates the ineffectiveness of hypo- 
chlorite sterilization under the condi- 
tions emploved. The results were es 
sentially the same using new resin and 
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Comparison of Chloromelamine and 
Calcium Hypo: hlorite Effectiveness 


Weight per cu.tt. ot Resin effluent 
Bacterial 

Count 

Chloromelamine Cal Ocl M.P.N. 100 ml 

0 0 > 1,600 
4.5 0 2 
6.8 0 0 
0 1.8 > 1,000 
0 12.9 920 
0 25.8 180 
0 51.6 78 


resin. which had been subjected to 
treatment with hypochlorite in each of 
225 regeneration cycles. 

It was found that the sulfonated poly- 
styrene type resin does not consume 
chlorine, except in the first few cycles 
—an unexpected result, because hypo- 
chlorites are known to be effective 
sterilizing agents. Further work was 
deemed necessary to substantiate and 
explain this finding. 

The data in Table 4+—comparing the 
consumption of chloromelamine and 
70 per cent calcium hypochlorite by a 
new sulfonated polystyrene type cat- 
ion-exchange resin and by a_ resin 
sterilized in each of 225 regeneration 


| | 
I 
— 


Per Cent of 
Total Brine 
and Rinse 


New Resin 


Chloromelamine* Ca(OC] ot 

5 4.3 85 
10 9.2 48 
15 13.5 3.2 
20 12.1 1.4 
25 22.7 
30 trace 
34.5 16.3 0 
39.5 12.8 
44.5 
49.5 8.9 
54.5 6.8 
59.5 3.4 
64.5 3.6 

1.4 

1.4 


* 6.8 g. per cubic foot of resin. 
+ 13.1 g. per cubic toot of resin. 


t 26.2 g. per cubic toot of resin. 


cyeles—show that the hypochlorite 
residual, even at high treatment levels, 
persisted only a short time in compari- 
son to the chloromelamine. The high 
chlorine residuals shown by the hypo- 
chlorites at the beginning of the regen- 
eration period indicate that the hypo- 
chlorite was not being consumed, but 
rather was more rapidly soluble, and, 
therefore, the residual persisted for 
a shorter period. In the chloromela- 
mine treatment, the residual chlorine 
content of the effluent never reached the 
extremely high values obtained with 
the hypochlorite but persisted through 
practically the entire regeneration pe- 
riod. 

Some mention has been made of the 
fact that the disinfection of cation-ex- 
change materials by adding the steriliz- 
ing agent to the top of the bed before 
regeneration might result recon- 
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Comparative Consumption of Chloromelamine and Calcium Hypochlorite 


Efthuent Residual Chlorine 


Chloromelamine* 


Jour, AWWA 


ppm. 
225-Cycle Resin 


Cal(OC] Ca(OC1 


233 430 
17.8 118 303 
22.0 8.2 58 
24.9 2.1 19.9 
36.2 trace 8.8 
0 2.1 
19.2 0.7 
15.6 0 
11.7 

8.2 

5.3 

43 

28 

1.8 

1.1 


tamination by the brine. This phe- 
nomenon cannot occur with chloro- 
melamine, as good residuals persist 
throughout almost the entire regenera- 
tion period. 

On reviewing the results shown in 
Tables 3 and 4, it became apparent that 
the difficulty which was observed in 
using the hypochlorite was due to the 
lack of contact time rather than to in- 
effectiveness. For this reason, it was 
felt essential to secure a longer con- 


TABLE 5 


Addition of Calcium Hypochlorite 
to Total Rinse Water 


Weight of Ca(OCl). Bacterial 


per cu.ft. of Resin Count 
g. M.P.N./100 ml. 
0 > 1,600 
1.6 > 1,600 
79 
6.4 2 
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tact time, which was accomplished by 
adding 70 per cent calcium hypochlo- 
rite to the total rinse water following 
regeneration with saturated sodium 
chloride brine. (In the tests, an extra 
rinse was given to remove residual 
chlorine.) Table 5 demonstrates that 
insufficient contact time was the reason 
effective sterilization was not achieved 
by placing the hypochlorite powder on 
top of the bed before regeneration. It 
proves that effective sterilization can 
be accomplished, using just slightly 
more calcium hypochlorite than chlo- 


TABLE 6 


Full-Scale Water Softener Sterilization With Chloromelamine 
(Sulfonated Phenol- Formaldehyde Resin) 


BACTERIA IN CATION EXCHANGERS 939 


mine in a full-scale water softener us- 
ing a sulfonated phenol-formaldehyde 
cation-exchange resin was the same as 
the method employed with siliceous 
zeolite, except that chloromelamine 
was the sterilizing agent rather than 
calcium hypochlorite. The test results 
(Table 6) indicate that chloromela- 
mine is as effective in the sterilization 
of full-scale water softeners as it is in 
the laboratory. 

Although saturated sodium chloride 
brine was employed for regeneration 
in the experimental work, in accord- 


Esch. coli Test Results* 


Weight ot 

Cfhloromel- 

amine per 
cu.tt. ot 
Resin 


Before Backwash 


Effluent Resin 


+++4+4++ 
++++4++4 


* Meaning of symbols: 

+ confirmed positive 

— negative presumptive 

+ presumptive but not confirmed 


romelamine, when the hypochlorite is 
dissolved in the total rinse water. The 
method of adding a sterilizing agent to 
the total rinse water is, however, very 
unwieldy from a practical standpoint. 

Additional work was performed in 
which the hypochlorite was added to 
one-quarter of the total rinse water. 
The results indicated that from four to 
five times as much hypochlorite per cu- 
bic foot of resin was necessary when 
applied in this manner. 

The experimental procedure adopted 
to test the effectiveness of chloromela- 


After Backwash 


Effluent Resin 


Atter Regeneration, 
Sterilization and Rinse 


fluent Resin 


+ 
+ 
+ 
+ 
+ 
+ 


ance with the Culligan system, pre- 
liminary studies indicate that chloro- 
melamine can be used effectively for 
sterilizing both sulfonated phenol- 
formaldehyde and sulfonated polysty- 
rene cation-exchange resins during re- 
generation when a 10 per cent sodium 
chloride brine is used as the regenerant. 
Further experimental evidence also 
indicates that the cation-exchange res- 
ins are more easily sterilized during re- 
generation or in the regenerated (so- 
dium) state than in the exhausted (cal- 
cium) state. Preliminary studies show 
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that chloromelamine can also be used 
effectively to sterilize cation-exchange 
resins operating on the hydrogen cycle, 
as well as anion-exchange resins. 


Effect on Exchange Capacity 


Several sulfonated phenol-formalde- 
hyde and sulfonated polystyrene cation- 
exchange resins were automatically 
recycled in laboratory columns. Chlo- 
romelamine was applied with each re- 
generation through 450 cycles on one 
set of columns. A duplicate set of 
columns was recycled simultaneously, 
without sterilization, as a control. The 
amount of chloromelamine employed 
in each cycle was approximately 12 g. 
per cubic foot, or about twice that nec- 
essary for sterilization. Determina- 
tions on the treated and control columns 
after 450 cycles indicated that the 
chloromelamine had no deleterious et- 
fect on capacity. 


Summary and Conclusions 


Both siliceous and 
changers may become contaminated 
with bacteria filtered from the water 
supply. Although experimental evi- 
dence indicates that the siliceous and 
resinous exchangers are incapable, in 
themselves, of sustaining — bacterial 
growth, bacteria may grow in_ the 
softener material because of the pres- 
ence of filtered organic matter, espe- 
cially during optimum temperature 
conditions. These bacteria are chiefly 
soil organisms which may be of ex- 
treme nuisance value through fouling 
of the exchanger and the formation of 
objectionable tastes and odors. Coli- 
form organisms are infrequently found 
in municipal supplies but may occur in 
private well supplies. It has been found 
that such contamination of exchangers 
can be effectively controlled by steriliz- 
ing the softening unit at the time of 


resinous 
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regeneration, after backwashing. Sili- 
ceous cation exchangers can be effec- 
tively disinfected during regeneration 
by the application of calcium or sodium 
hypochlorite. 

Since the sulfonated phenol-formal- 
dehyde cation-exchange resins removed 
chlorine, and were oxidized by the 
usual chlorine compounds, it was nec- 
essary to find a compound which would 
effectively disinfect these resins with- 
out injury to the resin. Although it 
was assumed that the hypochlorites 
could be used to disinfect the sulfonated 
polystyrene cation-exchange resins, ex- 
perimental work proved that steriliza- 
tion during regeneration would be 
difficult. 

A new sterilizing agent, chloromela- 
mine, has been found to be very effec 
tive, economical and simple to apply 
in disinfecting both the sulfonated 
phenolformaldehyde sulfonated 


polystyrene cation-exchange resins, as 
well as the siliceous exchangers, dur- 
ing the regeneration period, without 
deleterious effect on the exchanger. 


References 


1. Jones, K. K. & Lorenz, M. The Rela- 
tion of Calcium Soaps to Staphylococcal 
Infections in the Skin. J. Investigative 
Dermatol., 4:1:69 (1941). 

SAKER, GERALD C. Removal of 
by Zeolitic Water Softeners. 
A.W.W.A., 9:474 (May 1922). 

Survey of Home Zeolite Softening 
Units ). 

. THomepsox, J. Private communication. 

5. CRUICKSHANK, G. A. & BRAITHWAITE, 
D. G. Sterilization of Cation- Exchange 
Resins. Ind. Eng. Chem., 41:472 
(1949). 

Standard Methods for the 
of Water and Sewage. Am. Public 
Health Assn. & Am. Water Works 
Assn., New York; 9th ed. p. 97 
(1946). 


Jacteria 
Jour. 


Examination 


October 1949 


Henry C. Marks 


Director, Chem. Research, Wallace & 
Tiernan Co., Inc., Belleville, N.J. 


To begin with, the author would like 
to comment on the manner in which mi- 
croorganisms accumulate on the ex- 
change material. George H. Klum) 
has pointed out that the consensus fa- 
vors a filtering action. In addition, the 
high-capacity organic exchangers may 
hold some organisms by true adsorp- 
tion. Any growth that takes place has 
been attributed to the accumulation of 
organic debris, which serves as a sup- 
porting medium. Some experiments 
carried out in the Wallace & Tiernan 
laboratory confirm this belief. To test 
the effectiveness of various procedures 
for sterilizing exchange materials, it 
was desirable to have a standard way 
of contaminating them. It was soon 
discovered that the inoculation of a 
clean resin layer with a washed sus- 
pension of organisms was not sufficient 
to start bacterial growth. To obtain 
growth on or in the resin particles, it 
was found necessary to add small 
amounts of peptone or broth. 

Kventually it proved unnecessary to 
have the organisms actually growing 
on or in the particles. Comparative 
experiments showed that the required 
treatment was the same whether the 
organisms had grown within the layer 
from an inoculum or whether the same 
final number of organisms was merely 
mixed into the resin material. 


Chloromelamine Characteristics 


It may also be of interest to discuss 
some characteristics of the chloromela- 
mine preparation itself. Its germi- 
cidal activity is due to the presence of 
available chlorine, which is bonded to 
nitrogen. As in all chloramines, there 
are two oxidizing equivalents per atom 
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of chlorine. In this form, available 
chlorine is markedly less reactive chem- 
ically than in hypochlorites. Chloro- 
melamine is one of the slowest in re- 
leasing hypochlorous acid. The re- 
sulting low reactivity with extraneous 
organic matter is the reason why chlo- 
romelamine does not attack exchangers 
which are very readily attacked by 
other forms of active chlorine. It also 
makes it possible to carry high chlorine 
concentrations through the exchanger 
laver even though a great deal of or- 
ganic contamination is present. Fi- 
nally, the contaminating material, which 
greatly decreases the germicidal ac- 
tivity of chlorine or hypochlorite, has 
practically no effect on chloromelamine. 

The importance of the solubility 
characteristics of the preparation is evi- 
dent from Klumb’s data. The solu- 
bility is great enough and the material 
goes into solution fast enough to give 
a chlorine concentration of the neces- 
sary magnitude. On the other hand, 
the solubility is not so great that the 
powder is all dissolved away by the 
first part of the brine, which would give 
a high initial concentration for a short 
time. As Klumb has pointed out, a 
reasonable concentration over most of 
the period of the regeneration and 
rinse is much more effective than a 
very high concentration for a short 
period. 

An additional advantage of the per- 
sistence of the material in the exchanger 
layer is the fact that any contamination 
introduced by the brine can be counter- 
acted. The chloromelamine residual is 
present in the rinse long after all of the 
brine has been introduced. Sodium 
chloride solutions are as easy to steri- 
lize as plain water with available chlo- 
rine in this form. 

It is occasionally not feasible to in- 
troduce the powder on the top of the 
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layer directly. The procedure then is 
to make a concentrated suspension 
which can be pumped into the top of 
the unit in any way desired. The solu- 
bility is such that it is not possible to 
prepare a clear solution of sufficient 
concentration for this purpose, but the 
material wets readily and easily forms 
a suspension, which requires only slight 
agitation to prevent settling. 

Another characteristic of this prepa- 
ration, which is frequently of impor- 
tance from a practical point of view, is 
the fact that it does not raise the pH of 
the solution in which it is dissolved. 
Actually, there is a slight lowering. 


Effect of Sodium Chloride 


Klumb experimented with saturated 
sodium chloride because it is commonly 
used in the regeneration process as 
practiced by his organization. In the 
Wallace & Tiernan laboratory, other 
sodium chloride concentrations have 
been tried to ascertain the relative ease 
of sterilization with chloromelamine. 
It was found that the sodium chloride 
increases the effectiveness of the steri- 
lizing agent, as compared with its ac- 
tion in plain water. With some ex- 
change materials, the higher the con- 
centration of sodium chloride, the less 
sterilizing agent or the less contact time 
is necessary. Thus, using a 10 per 
cent sodium chloride brine, such prod- 
ucts would require larger quantities of 
chloromelamine than if a saturated so- 
dium chloride brine were used. This 
point is important to remember when 
a different brining method is used, as 
in some industrial plants. 

The fundamental reason for the ef- 
fect of sodium chloride on sterilization 
is not definitely established. There is 
some evidence that the properties of 
the exchange resin itself are involved. 
The effect of sodium chloride varies for 
different exchange materials. It is also 
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known that calcium ion in the exchange 
resin seems to protect the organisms, 
as, indeed, calcium ion is known to 
protect against other disinfecting 
agents. It has been found much harder 
to sterilize all exchange materials in 
the exhausted state by dissolving the 
chlorine compound plain” water. 
Perhaps it is important to get the cal- 
cium ion content down to a certain level 
quickly, in order to give ample con- 
tact time between the chlorine com- 
pound and the resin after the protective 
effect of the calcium has become neg- 
ligible. Conceivably, different samples 
of exchange material will differ in their 
rate of exchange and in the extent to 
which it varies with the salt concentra- 
tion. If this is true, it might be ex- 
pected that different exchangers would 
react differently to varying salt con- 
centrations. 


Carl Wilson 


Cons., Water Quality <& Treatment, Los 
Angeles. 


Jase-exchange softeners sand 
filters afford environments which are 
ideally suited to the development. of 
many kinds of bacteria, and unless steps 
are taken to prevent it, they will al- 
ways support luxuriant growths of all 


bacteria gaining access to them which 


find those surroundings favorable. 
Such bacterial populations consist al- 
most entirely of soil and water forms, 
and all of them are sedentary in habit, 
attaching themselves to the surface of 
the granular material and to walls and 
pipes. As a result, they cannot be 
effectively removed by backwashing, 
while the fact that they bury themselves 
in a coating of slime (pectin), which 
often completely envelops one or many 
grains of sand or exchange material, 
interferes with the action of bacteri- 
cides. 
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In the popular mind, the mention of 
bacteria conjures up fear of disease ; 
hence it is not surprising that the pub- 
lic health significance of growths in 
structures treating water for human 
consumption has been brought forward. 
In practice, whether a large municipal 
installation or a small unit in a private 
home is involved, the water applied to 
an exchange softener has generally 
been specially processed for human 
consumption and is free from = patho- 
genic organisms. Consequently, there 
would seem little opportunity — for 
pathogens to enter. 

Slow sand filters, which depend upon 
prodigious growths of microorganisms 
for the natural purification of polluted 
waters, have been in use for many 
vears, but they have never been  re- 
garded as public health hazards. Quite 
the contrary, in 1892 such filters pro- 
tected residents of Altona, Germany, 
against cholera which raged in the ad- 
joining city of Hamburg. Both cities 
were taking cholera-infested water from 
the river Elbe, but Hamburg had no 
filters. In this instance, heavy 
growth of the same kinds of bacteria 
that flourish in softeners not only did 
not jeopardize the public health, but 
actually proved to be its protecting 
bulwark. 

At present a controversy is raging 
between two schools of hacteriologists 
over the role played by the Proteus 
bacillus in food poisoning. One group 
maintains that it fabricates a toxin 
which when ingested causes the symp- 
toms of the disease, while the other 
group denies its culpability. This or- 
ganism is one which is abundant. in 
soils and could find its way into soften- 
ers, although its ability to flourish there 
may be questioned. 

After having discussed the matter 
with a number of prominent bacteriolo- 
gists and public health officials, the au- 
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thor feels confident in stating that the 
profession in general regards the men- 
ace to public health of growths in 
softeners and filters as nonexistent. 

Growths may and often do contrib- 
ute objectionable odors and tastes to 
the treated water, and they may cause 
deterioration of the exchange materials. 
Siliceous exchangers may lose. silica 
under bacterial attack. Waksman (1) 
states: 


The bacteria were able, by means of 
their products of respiration, to dissolve 
considerable amounts of pulverized. sili- 
cates; the formation of organic acids by 
Bac. amylobacter markedly influenced the 
solubility of silicates. The intensity of 
contact of the organism with the mineral 
to be acted upon was found to ke of even 
greater importance than the other agents 
of solubility. Thus, extorquens, 
which produced only carbon dioxide, but 
which formed a close and firm envelope 
around the mineral particles, had the 
strongest solvent action. 


The Metropolitan Water Dist. of 
Southern California has experienced 
severe loss of silica from siliceous zeo- 
lites and has had to add sodium silicate 
to the water to correct the evil, at consid- 
erable expense. It is possible that bac- 
teria may have played a part in this 
loss, but no study was made at that 
time of growths in the zeolite units. 

The phenolic and polystyrene resins, 
which are now so widely used, are or- 
ganic compounds, and it seems quite 
true that there are no known organic 
substances, natural or synthetic, which 
are not utilized by some bacteria under 
some conditions. We should not ex- 
pect, until it has been proved to us to 
the contrary, that synthetic resins im- 
bedded in a mass of living bacteria will 
be immune to biological attack. Our 
study shows that bacterial populations 
as high as 6-10 million viable cells 
per milliliter of exchange resin (it is 
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difficult and unnecessary to reduce 
these figures to a gravimetric base) 
exist in cation exchangers operated 
without germicides. 


Experimental Softeners 


The Metropolitan Water Dist. of 
Southern California has kept ten ex- 
perimental softeners continuous 
service for approximately two years, 
during which time the water applied to 
them has been filtered, carbonated and 
chlorinated. Each unit charged 
with a different type of exchange ma- 
terial but otherwise they are all alike, 
and all have been operated in the same 


Softener Materia! 


No. of Units 


2 Siliceous | 
1 Carbonaceous 
4 Phenolic 

3 Polystyrene 


manner, Chlorine in the applied water 
has varied from 0.5 to 0.05 ppm., with 
the average at O.2 ppm. Bacterial 
counts were made at approximately 
weekly intervals from January 7 to May 
11, 1949, on influent and effluent wa- 
ters. The influent counts on standard 
agar incubated 168 hours at room tem- 
perature ranged from a minimum of 15 
up to 900 colonies per milliliter, with an 
average of 200. Counts on the softened 
effluents after incubation for 168 hours 
at room temperature varied as shown 
in Table 7. 

All three polystyrene units carried 
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Effluent Bacterial Count 


Jour, AWWA 


residual chlorine in’ the effluents 
throughout the run, ranging from 0.05 
to 0.5 ppm. The phenolic units gen- 
erally had no residual in the effluents 
while 0.05 was reached in only five 
samples out of 58, and 0.1 was reached 
only once. The effluent from the car- 
hbonaceous unit carried a residual of 0.05 
ppm. in one sample out of fifteen, the 
other fourteen showing zero readings. 
This material, which has a carbon base 
and which may be operated on either 
the sodium or hydrogen cycle, absorbs 
chlorine, permitting growths on the 
sodium cycle although none occur when 
operating on the hydrogen cycle. The 


Colonies per mil 


Max. 


13 1,800 210 


61 2,000 460 
100 18,000 2,800 
53 2,300 800 
28 5,900 620 
19 1,800 470 
50 5,900 860 
15 450 110 
19 900 180 


12,000 


effluent of the two units charged with 
siliceous material carried chlorine re- 
siduals ranging from 0.05 to 0.40 
ppm., with the average a scant 0.20, 

These results prove again that phe- 
nolic resins and carbonaceous ex- 
changers combine with chlorine, re- 
moving it from the water, so that chlo- 
rine cannot be satisfactorily used to 
prevent bacterial growths in such ma- 
terials. 

It was believed that the influent and 
effluent counts were inadequate to dis- 
close the extent of growths in the ex- 
change material, for such growths are 
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adherent to the granular material and 
are not readily dislodged. To check the 
validity of this belief, samples of the 
exchange material were taken from 
nine of the above units and subjected 
to bacteriological examination. One- 
milliliter portions were taken asepti- 
cally from the surface inch and at 
points 5 and 10 in. below the surface. 
These were added to Erlenmeyer flasks 
containing 50 ml. of tap water and a 
quantity of broken glass which had been 
sterilized in the autoclave at 15-psi. 
pressure for fifteen minutes. After 
thorough shaking to remove bacteria 
from the granular material, aliquots of 
these dilutions varying from 0.02 to 1 
ml. were plated on standard agar and 
incubated at room temperature in the 
dark for 72 hours. Examination of 
the plates gave the following results: 
One polystyrene exchanger failed to 
produce colonies at all levels and an- 
other gave zero counts in the surface 
inch and at a depth of 10 in., but de- 
veloped 1,000 colonies per milliliter at 
a depth of 5 in. These units were sam- 
pled in this way on only one day, so 
such anomalies had no chance to be 
compensated for. The evidence is, of 
course, that the overall growth was 
slight, at least to a depth of 10 in. 

A third styrene base material gave 
no colonies at the surface or at 5 in., 
but produced a count of 1,000 per mil- 
liliter at a depth of 10 in. These find- 
ings would seem to imply that chlorine 
residuals ranging from 0.05 to 0.5 ppm. 
and averaging 0.2 ppm. were insuffi- 
cient to carry protection throughout 
the unit. 

One sample of siliceous material 
vielded 1,000 colonies per milliliter in 
the surface inch, none at 5 in. and 2,000 
at 10 in. Another siliceous material 


produced no colonies in the surface 
inch and 1,000 per milliliter at both 
5 and 10 in, 


It would appear that the 


BACTERIA IN CATION EXCHANGERS 945 


chlorine dosage here had not been suffi- 
cient to carry residuals below the super- 
ficial layer. 

One carbon base exchanger which 
is known to absorb chlorine produced 
48,000 colonies per milliliter in the top 
inch, 120,000 colonies at a depth of 5 
in. and 390,000 at a depth of 10 in. 
Although this unit had continuously 
received water carrying chlorine, its 
effluent showed a chlorine residual as 
high as 0.05 ppm. on only one occasion. 
Obviously, the growths here could not 
be completely controlled by chlorine, 
yet after two years they were not com- 
parable with those found in phenolic 
material similarly treated over the same 
period. 

No data have been obtained to show 
to what degree chlorine may have dele- 
teriously affected the exchanger. 

Three phenolic resin exchangers 
gave the following growths: 


Colonies per Milliliter 


Surface 5-in. 10-in. 
Inch Depth Depth 
4,875,000 4,550,000 3,550,000 
2,600,000 2,250,000 5,700,000 

650,000 160,000 150,000 


The last unit carried no higher resid- 
uals in its effluent than were found in 
the other phenolic resins, and no ex- 
planation of the lower bacterial growth 
found is offered other than to suggest 
the possibility that a different molecu- 
lar structure might have been responsi- 
ble. The same material was used in 
two other experimental units set up to 
test the efficiency of formaldehyde as 
a bactericidal agent. In the unit em- 
ployed as a control—where the raw 
water was treated without formalde- 
hyde—this phenolic resin material 
showed the highest growths found in 
all the work, but in the unit treated in- 
termittently with formaldehyde just 
preceding regeneration, the growths 
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produced were lower than those re- 
ported above for the chlorinated unit 
which had been in use for two years. 


Additional Experimental Units 


To illustrate further the need for bac- 
terial counts on the exchange material, 
six additional experimental units were 
set up in three pairs. Two units were 
charged with siliceous material, one re- 
ceiving raw water and the other chlo- 
rinated raw water. Two were filled 
with phenolic resin, one being treated 
with formaldehyde before each re- 
generation, which occurred twice a 
week, while the control unit was not 
so treated. The remaining two units 
were charged with polystyrene resin, 
and one received raw water while the 
other had chlorinated raw water. All 
the units were operated in the same 
manner and samples were taken twice 
each week for three weeks. 

In this series of experiments the 
same procedure was employed as has 
just been described for the examination 
of the solid exchange material. The 
raw water used was unfiltered and had 
a relatively high content of organic 
matter. The figures obtained were 
consistent in showing that the use of 
bactericidal agents strongly restrained 
growth in nonphenolic material and 
that all three types of exchange ma- 
terial used without such agents sup- 
ported heavy bacterial populations 
which increased markedly with the 
passage of time. The heaviest popula- 
tions were found in the phenolic resin, 
where the maximum 15,000,000 
cells per milliliter in the surface inch 
and the minimum was 975,000. At a 
depth of 10 in., the minimum count 
was 182,000 and the maximum, 4,400,- 


Was 


OOO. 

Polystyrene without chlorine showed 
a maximum in the top inch of 6,175,- 
000 cells and a minimum of 465,000. 
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At a depth of 10 in., the figures were 
4,875,000 and 175,500, respectively. 
Siliceous material gave a maximum 
of 6,600,000 and a minimum of 370,000 
in the top inch, when the unit was oper- 
ated without chlorine. At a depth of 
10 in., the figures were 4,450,000 and 
130,000, respectively. 

The results on the samples of sili- 
ceous material the unit) operated 
with chlorine were inconsistent 
cause of fluctuations in the chlorine 
dosage. One day the chlorine dos- 
age reached 5 ppm. and the samples 
at all depths failed to develop colonies. 
The highest count obtained on this 
material during the tests was only 90,- 
000 cells at a depth of 5 in. The high- 
est count in the top inch was 58,500 
and the lowest, zero. Only the last 
day’s samples showed the expected 
distribution of hacteria—that is, none 
in the surface inch, 50 cells at a depth 
of 5 in. and 100 at a depth of 10 in. be- 
low the surface. 

Polystyrene resin operated with chlo- 


rine showed great reduction over the 
findings on the same material without 
chlorine, but again the chlorine dosage 
fluctuated within limits. Con- 
trary to expectations, in all the samples 
from this unit, the highest counts were 
in the top inch, varying from 50 to 
1,750,000 cells when the chlorine dos- 
age failed. The lowest counts in all 
the samples from this unit were found 
at a depth of 10 in., where the maxi- 
mum was only 9,000 cells per milliliter 


wide 


and the lowest was zero when the chlo- 
rine dosage was highest. 

The phenolic resin treated with for- 
maldehyde just regeneration 
gave a maximum count of 268,000 in 
the top inch, as compared to 15,000,- 
OOO in the same material not treated 
with formaldehyde—a_ reduction of 
nearly YS per cent. 


before 
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Intermittent sterilization is employed 
in all bacteriological laboratories, but 
it is always repeated at 24-hour inter- 
vals. Under these conditions, it pro- 
duces satisfactory results, although even 
after three daily sterilizations a small 
number of tubes will still exhibit 
growth. From the results obtained in 
this series of experiments it seems 
reasonable to believe that the formalde- 
hyde treatment of phenolic resins at 
24-hour intervals, which might be done 
in a municipal installation, would pre- 
vent troublesome growths. Such treat- 
ment might be found impracticable in 
actual service. In small home installa- 
tions, where the use of bactericides 
would occur only at weekly or monthly 
intervals, its value would seem doubt- 
ful. 


Conclusions 


The conclusions to be drawn from 
the present work are : 


1. Unless controlled, heavy bacterial 
growths will develop in all cation-ex- 
change softeners. 

2. Bacterial counts in influent and 
effluent samples, although indicating 
growths, fail to give an idea of the ex- 
tent of their development in the ex- 
change medium. 

3. The effective control of growths 
in siliceous and polystyrene materials 
can be obtained through continuous 
adequate chlorination. Phenolic resins 
and carbon base materials operated on 
the sodium cycle should not be treated 
with chlorine, but growths in them can 
be controlled by intermittent treatment 
with such a bactericide as formalde- 
hyde, although that treatment might 
be found impracticable under service 
conditions. 

4. The consensus of bacteriologists 
and public health officials contacted is 
that the public health menace caused 
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by bacterial growths in sand filters and 
exchange softeners is very slight and 
probably nonexistent. 


It is the firm belief of the author that 
excessive growths of microorganisms 
in any and all structures in the treat- 
ment plant and in the distribution sys- 
tem should) prevented. Such 
growths always impair the flavor of 
the water and are active agents in cor- 
rosion, giving rise to consumer dis- 
satisfaction and complaint and provid- 
ing the urge to greater use of bottled 
waters. Off-flavored water will al- 
ways lead critical consumers to suspect 
it of being the causative medium in 
cases of ill defined allergies and diges- 
tive disturbances, and honest but poorly 
informed physicians who will support 
such suspicions can always be found. 

Further work on the control of 
growths in exchange softeners and sand 
filters is indicated, and sampling should 
extend throughout the depth of the 
units, including the supporting gravels, 
if possible. 
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Effect of Age and Storage Temperature 
on Bacteriological Water Samples 


By K. E. Cox and Frost B. Claiborne 


A paper presented on Sept. 30, 1948, at the West Virginia Section 
Meeting, Clarksburg, W.Va., by K. E. Cox, Director, and Frost B. 


Claiborne, Supervisor of Sanitation Bacteriology both of West lVir- 


INCE 1928 all editions of Standard 

Methods (1) have specified that: 
“Because of the rapid and extensive 
changes which may take place in the 
bacterial flora of bottled samples when 
stored even at temperatures as low as 
10°C, it is urged that all samples be 
examined as promptly as possible after 
collection. The time allowed for stor- 
age or transportation between the filling 
of the sample bottle and the beginning 
of the analysis should not be more than 
six hours for impure waters and not 
more than twelve hours for relatively 
pure waters. During . storage, the 
temperature shall be kept between 06°C. 
and 10°C. Any deviation . . . shall 
be stated.” 


Published Data 

There is relatively little in the litera- 
ture to indicate the effect of time and 
temperature on coliform population in 
water samples, and even what exists 
is somewhat contradictory and contfus- 
ing. A survey (2) of actual practice 
in the United States in 1933 showed 
that the refrigeration of water samples 
during transportation was a_ rapidly 
disappearing practice and that a large 
number of samples were not examined 
within 24 or even 48 hours. Berry 
(3) said in 1926 that “the number of 
colon group bacteria in samples of 
ground water did not change materially 


ginia State Hygienic Laboratory, Charleston, W.Va. 


in the first 48 hours after collection, re- 
gardless of whether samples were kept 
at ordinary temperatures or packed in 
ice. Samples shipped without ice pack- 
ing will, therefore, yield dependable 
results.” Caldwell and Parr (2) in 
1933 examined a large series of water 
samples from “good,” moderate and 
bad (sewage-contaminated) supplies 
immediately after collection; and also 
after being held for 24-30 hours, iced 
and un-iced. They concluded that 
“though the difference in recovery of 
coli-aerogenes organisms . . . from 
iced and un-iced samples held for 24 
or more hours is slight, possibly be- 
cause of the susceptibility. of certain 
| derobacter | aerogenes to cold, the 
vield of |Escherichia| coli in favor of 
the iced probably is significant.” (Iced 
samples yielded about one-half and un- 
iced samples, less than one-fourth, of 
the original coliform count.) In 1941 
3orman ef al. (4) stated that “there 
is presumptive evidence but no proof 
that coliforms introduced into a |[mu- 
nicipal water| system may multiply, 
probably to only a limited extent, un- 
der warm weather conditions in small 
pipes at points when volume of flow is 
low and residual chlorine negligible.” 

Gainey (5) points out that there is 
no way of predicting the effect of stor- 
age upon bacterial change in_ stored 
samples. This statement probably re- 
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fers chiefly to total bacterial population 
rather than coliform population. Al- 
though it is generally agreed that plate 
counts of total bacterial population of- 
ten increase at room temperature or 
above when examination is delayed, 
Gainey cites data from the U.S. Public 
Health Service showing that, when a 
sample with an initially high count was 
held at 10°C., the total population re- 
mained approximately the same for 24, 
48 and 72 hours after collection. The 
same sample held at 20°C. showed ap- 
proximately the same total count for 
24 hours; then the organisms died out 
very rapidly. Increasing the storage 
temperature to 30°C. speeded up the 
population decrease materially. Gainey 
also regards the results of Caldwell 
and Parr (2), on the recovery of Esch. 
coli from iced and un-iced samples held 
for four to seven hours, as an indica- 
tion that the coliform population 
changes rapidly. Cox (6) cites no 
data not already mentioned but says 
that “Many bacteria multiply in sam- 
ples of water kept at room temperature, 


but this does not occur . below 
45°-50°F. Organisms of the coliform 
group do not multiply in water .. .; 


they gradually die in water at room 
temperature. Thus, there is no in- 
crease in density of these bacteria when 
examination of a sample is delayed.” 
Therefore, he says, samples should be 
examined immediately or should be 
refrigerated until examined. 

In 1946 Griffith (7) sent question- 
naires to public health laboratories in 
the United States and received replies 
from 28 states. Only four indicated 
that refrigeration of samples was used 
at all. Twenty-six reported shipment 
by parcel post, unrefrigerated, as the 
usual method. Fourteen laboratories 
examined specimens within 24 hours; 
and eighteen, within 48 hours after 
collection. 
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Need for Practicable Standards 

This brief review of the literature 
reveals that sparse experimental data 
accumulated years ago have apparently 
set the pattern for requirements on age 
and storage temperature of bacterio- 
logical samples of water. Little seems 
to have been done of recent years in 
the United States to find age and tem- 
perature limits which will give reason- 
ably dependable results and which are 
sufficiently practicable so that they will 
actually be used. There seems slight 
value in having standards which have 
been unchanged for at least 25 vears, 
and which almost no one follows. 


TABLE 1 
Coliform Index of Water Samples 


Colitorm Index (M.P.N.) 


No. of rm | More More 


Samples | | Then 
| Samy | Less | 2.2 16.0 


Source of Sample 


Samples— per cent 


Public supplies | 1,928 | 84 16 9.4 
Semipublic 

supplies 899 60 40 | 26.0 
Swimming pools) 744 — 84 16 12.5 


In West Virginia, the State Hygienic 
Laboratory Div., like most state public 
health laboratories, has accepted water 
samples of varying ages, unrefrigerated. 
During the hottest weather in the four 
months from May 17 to September 11, 
1948, 84 per cent of 1,928 samples from 
known public drinking water supplies 
(large municipalities, mining and lum- 
ber camps, and so forth) showed coli- 
form recoveries (M.P.N.) of 2.2 or 
less per 100 ml. of sample (see Table 
1). This finding suggests that, in all 
probability, these public supplies were 
meeting the bacteriological require- 
ments for the safety cf drinking water 
used in interstate commerce. But, 
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since some of these samples were 48 
hours old or more, and not refriger- 
ated, it is possible that, though they 
seemed “good” when examined, they 
were actually worse when collected. 
Conversely, it seems possible that the 
94 per cent of public supply samples 
which showed coliform M.P.N. 
greater than 16 when examined (indi- 
cating drinking water of very poor 
quality) might have been either better 
or worse when collected. This un- 
certainty appears needless ; there should 
be more assurance about the quality 
of a product which so definitely affects 


TABLE 2 
Coliform Population Variation With Age 
Age of Sample —hr. 


Extent ot 


Pollution 0 12 24 48 


Colitorm Population —M.P.N. 


390 390 390 160 


Low 

Medium | 8,800 16,000 | 15,000 15,000 
High 50,000 | 24,000 25,000 , 11,000 
High 24,000 | 24,000 | 25,000 24,000 
High 45,000*| 10,000* 11,000* 


*Sample kept at room temperature ‘approximately 
29°C.). All other samples retrigerated. 


the health of so many people. For a 
majority of these supplies, the Hygienic 
Laboratory Div. results afford the only 
regular bacteriological control. True, 
the typhoid fever rate has steadily de- 
creased, but too many cases still occur 
every year. Gastroenteritis affects 
large numbers of children and adults 
every summer, and water supplies in 
various states have been repeatedly in- 
criminated (circumstantially) as the 
probable source. 


Representative Samples 

The State Hygienic Laboratory runs 
all bacteriological examinations for the 
West Virginia Water Commission’s 
stream pollution studies. The com- 
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mission states that the coliform index 
provides a better means for determin- 
ing the presence of domestic (as con- 
trasted with industrial) sewage than 
any of the various chemical and_bio- 


chemical tests. But in previous years 
coliform indexes on a given stream 
showed fluctuations to an undesirable 
degree, when based on examination of 
“grab” samples, unrefrigerated and of 
varying age up to 48 hours. There- 
fore, the first necessity was to deter- 


mine “sampling error,” or variation of 
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A—Primary rise (0-24 hours) 
B—Secondary rise (about 3-6 days) 


coliform population in multiple “grab” 
samples collected simultaneously at 
the same spot and examined immedi- 
ately, using five portions in each of 
three or more serial dilutions of sam- 
ple. Repeatedly, when four bacterio- 
logical sample bottles were strapped 
to the outside of a dissolved-oxygen 
sampler to collect simultaneous sam- 
ples from the Kanawha River, indi- 
vidual samples varied from “less than 
6,700" coliforms up to 70,000—90,000, 
or more than tenfold. When multiple 
samples were poured in quick succes- 
sion after thorough shaking of the 
water in the sampler, the greatest vari- 
ation between individual samples was 
less than fourfold, and mostly about 
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twofold, which is within the limits of 
accuracy of M.PLN. determinations. 
The latter method of collection was 
used in all the experiments described 
herem. It has since been adopted by 
the water commission, which collected 
about half of the samples observed for 
effect of age and temperature. Re- 
sults of hourly and “composites” of 
hourly samples taken throughout the 
summer of 1948 at the same site have 
heen remarkably constant, another in- 
dication that this technique obtains 
representative samples. 


Age and Temperature Effect 


Multiple samples from streams show- 
ing high, medium and low pollution 
were examined in the summer of 1947 
and 1948, with strict adherence to all 
details of technique required by Stand- 
ard Methods. Lach series of samples 
was examined: |1| immediately after 
collection—mostly within one hour, al- 
ways within 25 hours; |2| thereafter, 
at 12-, 24- and 48-hour intervals, and 
sometimes daily up to seven days, 
stored refrigerated (6 —10°C.) and at 
room temperature (approximately 26 

Figure 1 represents schematically a 
composite of results obtained on river 
water highly polluted with sewage. 
The range of coliform organisms in 
these samples was 5400-17,000 
(M.P.N.) at zero hours. Table 2 
shows the results for some raw waters 
with varying degrees of pollution. 

All examinations from each source 
were repeated at least twice, with sim- 
ilar results. Refrigerated samples 
from all sources tested, including rivers 
and a private swimming pool, showed 
relatively unchanged coliform popula- 
tion (within twofold variation of 
M.P.N.) for samples 0-48 hours old, 
and sometimes after 96 or more hours. 
Samples stored at room temperature 
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(about 26 ©.) showed erratic and un- 
predictable fluctuations of coliform 
population. Sometimes the coliforms 
were increased slightly. in the 24-hour 
samples, but usually they dropped 
sharply within 24 hours and almost al- 
ways by 48 hours, reaching a level only 
about one-half to one-fourth of the 
original population. By 72 hours, un- 
refrigerated stream samples usually 
showed about 5 per cent of the original 
coliform population. the other 
hand, the private swimming pool ex- 
periment (the pool was filled with 
chlorinated city water but was not 
chlorinated during use) showed that 
the coliform population increased when 
samples were stored at room tempera- 
ture, and this increase was even more 
rapid in samples stored in a bacterio- 
logical incubator at 35°C. (96°F.). 
The final population after 72 hours at 
room and incubator temperatures was 
about five- to tenfold greater than in 
the refrigerated samples, which re- 
mained constant for 72 hours after 
collection. It is evident that coliform 
organisms can multiply in old water 
samples in warm weather, though in 
general they probably decrease. 
These studies are really pitifully 
meager, but they are more than the 
authors have been able to find in the 
literature, and it is hoped that they 
will serve to point up a great need for 
further investigation in this field. 
The results of the studies indicate 
reasonable and practicable means for 
adhering to age and temperature limits 
which can and should be observed for 
water specimens to be examined for 
coliform organisms. Practicable stand- 
ards for storage and transportation 
should make the coliform test even 
more valuable; it is now universally 
recognized as the most dependable bac- 
teriological or chemical test to deter- 
mine the safety of drinking water, in 
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either treated waters or untreated sur- 
face waters. 

As a consequence of these studies, 
the West Virginia State Hygienic 
Laboratory rejects all unrefrigerated 
water specimens submitted for coli- 
form examination if they are over 48 
hours old. If possible, this age limit 
should be reduced to 24 hours. 

It is urged that stream pollution sam- 
ples be refrigerated during transpor- 
tation and that collection trans- 
portation schedules be so coordinated 
that these samples reach the laboratory 
within 24 hours or less after collection. 
Since July 1948 the West Virginia Wa- 
ter Commission has used a light-weight, 
inexpensive, insulated shipping case 
which holds about eighteen or twenty 
sample bottles, and which has main- 
tained bacteriological samples between 
3° and 10°C, for about fourteen hours. 
This case is simply a corrugated card- 
board box, 11 x 8 X & in., completely 
lined with light-weight }$-in. insulating 
board, with a central compartment for 
dry ice; its cost is less than 50 cents. 


Conclusion 

Bacteriological examination of water, 
if done correctly, is a time- and money- 
consuming process, which is valueless 
and misleading unless proper care is 
taken to get the specimens to the lab- 
oratory in condition fit for examination. 
Although it is recognized that bacterio- 
logical examination should be carried 
out immediately whenever possible, 
economic factors may interfere more 
often than not. Only the largest treat- 
ment plants maintain bacteriological 
laboratories, and even then results are 
misleading and valueless unless the 
work is carried out by a trained hac- 
teriologist adhering strictly to Stand- 
ard Methods requirements. 
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In any event, the following practic 
able procedures are recommended for 
shipping samples : 

1. Mark the date and hour of col- 
lection plainly, as well as other perti- 
nent information, on a history form 
accompanying each sample. 

2. Study transportation 
and so arrange collection times that all 
water specimens will reach the exam- 
ining laboratory within 48 hours after 
collection, and preferably within 24 
hours, 

3. If the results of unrefrigerated 
samples from public drinking water 
supplies show coliform indexes greater 
than 2.2, collect additional samples 
from representative points in the wa- 
ter system, refrigerate during transit 
to the laboratory, and send them to 
the laboratory by whatever means is 
necessary for delivery within 24 hours 
after collection. 


schedules, 
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The onset of a new season gives us hope of a long-awaited 
weatherlessness. Having just completed the faithful, if not fateful, rec- 
ord of a ten-month heat wave, which gave us 1,398.4 degree-days of ex- 
cess temperature, and of a three-month drought, which involved a 7.84-in. 
deficiency of rain, we're ready now to eschew meteorological morbidity in 
favor of more fruitful fare. Just what that fruitful fall fare will be, we 
haven't vet discovered, but we're certain enough of its existence to be will- 
ing to ignore the provocative report that opening of school on the Channel 
Island of Jersey has had to be postponed because of the depletion of water 
supplies in 30 rainless days and to waive mention of the first British rain- 
making successes with dry ice. Perhaps it is the aura of autumn that in- 
spires us, but from now on, as far as we're concerned, weather will have to 
shift for itself. 

Speaking of the season, though, and pending the fruition of our other 
“fare.” we ought to point out that fa//, on the whole, is a pretty poor substi- 
tute for autumn. Much more precipitous and much less euphonious, fal/ 
is also a less accurate term. Where antimiun signifies maturity and de- 
cline, fal/ is too final. And if brevity is that important, why not also die, 
bud and grow (or, this year, sear)? No! Rank reactionary though we 
may be, we'll stick to autumn, winter, spring and summer; and if those 
terms are considered too laboriously extrasyilabic in these hurried days, 
we'd prefer the personal realism of sneese, freese, wet and sweat. At any 
rate, the autumnal equinox has passed and though we admit to maturity and 


expect to decline, we refuse to fall. 


Real “fall” fare, however, is the recent disclosure that our Rus- 
sian then-allies fared so well at Yalta only because they drank water. 
Even if it was a W.C.T.Unionist who made the disclosure and even if the 
water came out of vodka bottles, we would be derelict in our loyalties to 
ignore such a statement. 

We, who fully realize the wonders of water, cannot, of course, sub- 
scribe to the negative approach whereby the W.C.T.U. seeks to blame the 

(Continued on page 2) 
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(Continued from page 1) 
vodka that representatives of other nations drank for their alleged lack of 
acumen, but are willing to attribute to the water involved some possibly 
persuasive powers that were not present in the vodka. Thus, rather than 
agreeing with the contention that “Stalin and the Soviets outwitted the 
representatives of other nations by plying them with vodka, whjle the Rus- 
sians drank water from vodka bottles,” we would say that Stalin and the 
Soviets outwitted those representatives by depriving them of water. And 
if we're not really convinced that they were outwitted, we certainly won't 
admit that to the detriment of water. 

As a matter of fact, having experienced vodka ourself upon occasion, 
and remembering how temperate, if not timid, were our repeat perform- 
ances, we're a little surprised at W.C.T.U.’s attitude toward it. To us, 
vodka would seem an ideal object lesson in temperance, unless of course 
the rule of “once bit, twice shy” is inoperative in the Union's by-laws. 
Come to think of it, too, we're a little confused about even the basic prin- 
ciples of the W.C.T.U. and the apparent intemperance of its own approach, 
but, then, the essence of being moderate in moderation has always escaped 
us. 

At any rate, if this proves to be another citation of water's powers, we 


are most grateful to support from a new quarter. 


“From Dan to Beersheba,” the phrase which has come to mean 
“from limit to limit” because it expressed the extent of biblical Israel from 
its northern to its southern extremities, will acquire a new flavor when a 
500-acre reservoir floods part of the latter city. The reservoir will sup- 
ply a new Negeb city which, as it will be erected on the heights overlook- 
ing Beersheba, will thus presumably be situated between the desert and 
the deep blue sea. Source of the water will be the damming of the Wadi 
Saba, a rocky watercourse through which over two and a half bil.gal. of 
runoff pour into the Mediterranean every winter. Work on the $4,000,- 
OOO project now awaits approval of plans by TVA engineer John L. 


Savage. 


Min 


Men or moose, we need our drinking water. Thus, when 
nesota’s 3,000-sq.mile “great bog” moose range dried up this vear, a thirsty 
appeal for help was sent through the State Division of Game and Fish to wa- 
ter-wise Navy. In no time at all, the moose call reached the ears of naval 
fliers at Wold-Chamberlain Field and sent them winging with seven half- 
ton bombs to blast out as many 100-ft. crater infiltration galleries which 
will provide not only drinking water, but the deep water protection moose 
need to escape pestiferous blackflies, deerflies and midges. So another 
drought bout, which threatened to reduce loose moose or at least make 
them vainoose, was won by Navy bombardiers. 
(Continued on page 4) 
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PRESSURE WATER FILTERS— 
A PART OF THE COMPLETE GRAVER LINE 


Water filters may be the solution to your water conditioning problem. If they are, 
Graver engineers will recommend their installation. But, if another type or a com- 
bination of equipment will meet your requirements more efficiently, more economically, 
then Graver engineers will recommend that type. 

The Graver line is complete. It includes all types of water conditioning equipment 
... Reactivators, hot process softeners, zeolite softeners, demineralizers, deaerators. 
condensate conditioners, plus the various combinations of these types that specific con- 
ditioning problems demand. 

Avoid the danger of installing the wrong equipment. Call in a Graver engineer today. 
Get a sound, impartial recommendation. 


There's no obligation. 
GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A. 
CHICAGO PHILADELPHIA CLEVELAND 


DIVISION OF GRAVER TANK 
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(Continued from page 2) 

Conservation of the type which enabled Nutley, N.J., to reduce 
water consumption approximately 15 mil.gal. last July by curtailment of 
lawn sprinkling is a creditable kind of consumer cooperation, which, hap- 
pily, is not uncommon in the water works field. Unsolicited cooperation 
trom unexpected sources, however, makes us even happier, particularly 
when the conservation involved has a promise of permanence. Thus, we 
can drop a curtsy this month to the Army Signal Corps and the Western 
Pacific Railroad Co, for at least a couple of drops in the bucket. 

First pleasure measure was that introduced at Fort Monmouth, N.J., 
where the Signal Corps announced a new photographic developing process 
involving a 96 per cent reduction in water use. Aimed primarily at mak- 
ing it possible for mobile photographic units to operate in desert or other 
waterless areas, the new technique involves filtering and reuse of print 
wash water, so that where 250 gal. were formerly required 10 will now do. 
Good news too is the word that other branches of the military service as 
well as the photographic industry itself are contemplating use of the process. 

Then out in Nevada and Utah, where water is one of the scarcer com- 
modities, thirsty communities are cheering the news that, when the Mis- 
souri Pacific completes its dieselization program in 1950, large quantities 
of water now being used by steam locomotives will be given back to the 
consumers. 

Next month, who knows, it may be the paper industry's turn to get on 
the waterless wagon, or at least to turn to a different source. What a hoon 
to conservation it would be, for instance, if an Eaton’s Salt Water Vellum, 
an Atlantic’s Ocean Ripple and a Hammermill’s Saline Bond were to re- 
place the present freshwater sheets. And, in these hayfeverish days, con- 
sider the saving in potable supplies if Tidewater Tissues were to be sub- 
stituted for Kleenex and its kompetitors. 

Actually, with conservation a more and more important factor in the 
water works field, we're not even above extolling the present preference 


for salt water taffy. 


Still more conservational than we, our IJ5ritish cousins have long 
hattled hard to discourage waste and to reduce consumption. Thus, the 
news that the British Ministry of Health has considered trebling of one 
tvpe of domestic consumption in the last ten years “a good sign” should 
come as rather a shock. Learning that that increase involved the rise in 
hot water use from 6 to 18 gpd. per average British family, however, ade- 
quately insulates us. With the Ministry, we certainly can agree that any 
such indications that people are taking more baths must be a healthy sign. 
As a matter of fact, the sooner we get over our Nineteenth Century Satur- 
and not only because it will mean the elimination of 


daynightis, the better 
another peak load either. 
(Continued on page 6) 
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ORIT QUALITY CARBON 


Vow can depend on NORIT 
for solving water taste and odor control problems. Long 
years of research, experimentation, and working with 
waterworks men everywhere have combined to make 
NORIT Activated Carbon a product of unequalled high 
activity. 

NORIT Powdered Activated Carbon has a density which 
does not overtax dry feeding facilities. It stays in suspen- 
sion just long enough to provide efficient adsorption after 
which it settles out and assists flocculation. 


Tests have shown NORIT to have an exceptionally low 
phenol value—-on the best waterworks grade of NORIT 
a maximum I4 phenol value is guaranteed. 


Kor some waterworks systems where granular carbon is 
required, NORIT Granular Carbon proves most efficient. 
Because of its hard structure it does not pack in the filters 
and stands up for long periods of time. 


If your works has a problem in producing a completely 
palatable and pleasant end result where undesirable odor 
and taste need removing, call us in. We will be happy 
to work with you. 


ERICAN NORIT CO., INC. 


PLANT — JACKSONVILLE, FLA. 

& 

L. A. Salomon @& Bro. 
Sales Agents 
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(Continued from page 4) 

The war on stream pollution is being pushed fiercely on several 
fronts. Signing of the Water Pollution Control Act (August 1948 Jour- 
NAL, p. 899) on June 30, 1948, by President Truman, which until now has 
provided largely moral support to clean-up advocates, is beginning to take 
shape as a real force as the preliminary machinery gets under way. The 
first report of the Water Pollution Control Advisory Board, recently set 
up under the Act (April 1949 JourNAL, P&R p. 6) called for its “aggres- 
sive implementation.” Meanwhile provisional allotments totalling S850, 
000 have been made by the Federal Security Agency for grants, under the 
terms of the Act, to the various states, territories and the District of Colum- 
bia for pollution studies. 

On the local scene—if the eight-state Ohio River Valley Water Sani- 
tation Commission can be called local—latest evidence of the implementation 
of the year-old antipollution compact (.\ugust 1948 JourNAL, P&R p. 2) 
is the news that a $25,000,000 sewage disposal program is being planned 
by Cincinnati, and that blueprints for the works are being revised to pro- 
vide a degree of treatment that will meet the commission’s high standards. 
The project is being financed by a surcharge on water service, and already 
$1,500,000 has been collected in this manner. In addition, nineteen nearby 
cities and villages have agreed to join in the construction program, 

Elsewhere acceleration of the clean-up program is being evidenced by 
such events as the appointment of Anselmo F. Dappert, principal sanitary 
engineer of the New York State Dept. of Health since 1930, as executive 
secretary of the newly formed State Water Pollution Control Board (June 
1949 JouRNAL, P&R p. 56). Previously, acting secretary Karl Devendort 
had advised 87 communities which discharge untreated or inadequately 
treated sewage into state waters to take advantage of existing aid, in the 
form of state funds, for planning treatment works. Provision for such aid 
under existing law will terminate on April 1, 1950. 

Finally, announcement of the Fifth Industrial Waste Conference, to 
be held at Purdue Univ., Lafayette, Ind.. on November 29-30, focuses at- 
tention on a subject of ever-widening interest. The registration fee is 
$4.00, and further information can be obtained from Don I. Bloodgood, 
who is serving as chairman of the conference. 


Almon L. Fales, consultant and former partner in the Boston firm 
of Metcalf and Eddy, died on August 19 at Newton Center, Mass. He was 
73 years old. A graduate of Worcester Polytechnic Inst., Class of 1898, 
Fales was connected with the Worcester sewage works until 1913, when 
he held the position of superintendent and director of the testing labora- 
tories. In that year he began his association with Metcalf and Eddy, 
specializing in sanitary engineering, stream pollution control and treatment 
of sewage and industrial wastes. 


(Continued on page 8) 
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Valves 
Hydrants 


Hub Ends, 
Mechanical Joint, 
Flanged or 
Screwed. 


M&H 
Products 
Include— 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 
SHEAR GATES 
MUD VALVES 
VALVE BOXES 
FLAP VALVES 
SLUDGE SHOES 
FLANGE AND FLARE 
FITTINGS 
FLANGED FITTINGS 
B & S FITTINGS 
CUTTING-IN TEES 


HYDRANTS: Standard A.W.W.A. 
type approved by Underwriters and 
Factory Mutuals. Dry top, revolving 
head, easy to lubricate. High effi- 
ciency because barrel diameter not 
reduced and there are no working 
parts or obstructions in waterway. 


VALVES: A.W.W.A. type, iron 
body, bronze mounted with double 
disc parallel seat or solid wedge type. 
Non-rising stem, outside screw and 
yoke, or with sliding stem and lever. 
Also furnished hydraulically operated. 
Square bottom type operates in any 
position. All rugged and dependable, 
made of best material with highest 
quality workmanship. 


Write for Cataleg No. 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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(Continued from page 6) 

Philip E. Bond, head of the consulting engineering firm of Tighe 
and Bond, of Holyoke, Mass., died at that city on August 18, at the age 
of 53. He had received his engineering education at the Univ. of Michi- 
gan, later attending the U.S. Naval Academy and serving as an officer dur- 
ing World War I. Among the civil posts he held were that of engineer 
of Hampden County, Mass., and city engineer for Holyoke. 


C. J. Des Baillets, chief engineer for the Verdun, Que., Engineer- 
ing Div., died on August 26, after a period of illness caused by a heart ail- 
ment. He had been Chairman of the Canadian Section and in 1945 re- 


ceived its Fuller Award. 


W. C. Morse, superintendent of the Seattle 
Water Dept., died suddenly on September 21, 
at the age of 75. His early career in mining 


and hydraulic engineering was interrupted by 
service in World War I, but on his return he 
svon established a practice as a consultant in hy- 
draulics. In 1927 he was appointed City Engi- 
neer for Seattle but resumed his private position 
a year later. He was appointed superintendent 
of the water department in 1938 and held that 
post with singular distinction until his death. 
From 1944 to 1947 he served as A.W.W.A. 
Northwest Section. 


director from the Pacitic 


W. O. Myers, superintendent of the Ottawa. Kans., Water and 
Light Dept., died on August 27, at the age of 67. He had been presented 
with the Kansas Section’s Fuller Award at the recent Chicago conference 
for his managerial ability and his work in promoting sanitary quality and 


fluoridation research. 


(Continued on page 10) 


29 Years’ Experience 


assures your satisfaction when vou install Sparling 
main-line water measuring equipment. This is 
well to remember in the growing swing to the 
propeller type meter. 


Bulletin 310 comes upon request. 


LOS ANGELES CHICAGO CINCINNATI 
NEW YORK BOSTON SEATTLE DALLAS 
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WHAT ABOUT CHECKING 


ON OPERATION COST 


In selecting a well water system, 
the matter of operation cost is of 
prime importance. 


For nearly seventy years Layne 
has been steadily building more 
and more efficiency into their well 
water systems. Today they are 
accepted the world over as being 
the most economical to operate. 


And supporting efficiency, their 
is an extra ruggedness of construc- 
tion that insures the maximum 
amount of long life. Each unit is 
precision built of finest materials, 


resulting in a highly perfected and 
smooth operating system. 


It is an acknowledged fact that 
Layne has built more fine well 
water systems than any other firm 
in the entire world. Furthermore, 
the Layne method of well construc- 
tion and pump installation is re- 
cognized as being far superior to 
the usual procedure. And once in- 
stalled, the Layne organization is 
always available to supply service 
and parts—when and if needed. 
For catalogs, bulletins, etc., address 


LAYNE & BOWLER, INC. 


AYNE 


General Offices, 
Memphis 8, Tenn. 
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(Continued from page 8) 

Paradise isn’t lost! Its deed, as given by the Angels, is even now 
held by the New ark (Newark, that is, N.J.) Water Department. More 
over, its lack of populace, or even visitors, is logically explained by the fact 
that the department has incorporated Paradise into its Canistear watershed, 


and thus posted it liberally with “No Trespassing” signs. 
True, Paradise is merely the name of a no longer existent small hamlet 


on the city’s watershed ; true, too, that Angel was merely the name of the 


family from whom the property was purchased. But we, as New Yorkers, 


who fight out our existence within sight of the Hell Gate Bridge, are firm 


believers that there is something in a name, 


Paradise is lost, however, as far as the New Jersey Audubon So- 
ciety is concerned—at least if we are to take seriously the plaintive report 


of its editor, one David G. Fables. In most sections of the state, protests 


Mr. Fables, “a person cannot set foot on the land to study a moss, photo- 


graph a flower, or even to breathe!” And taking “the case of the water- 


shed and reservoir system of one of our large cities,” he points out that 


“miles and miles of attractive land are posted against trespass for any 


reason simply because one city controls the area.” Without ever having 


had an inclination “to study a moss,” we're inclined to agree with Mr. 


Fables’ conclusion that his “saivation’’ seems to lie in state forests and 


parks. At least in those areas, some measure of control can be exercised 


over visitors less scrupulously nature-loving than members of the .\udubon 


Society. And Mr. Fables, we are sure, is with us in wanting to keep at 


least some of our nonAudubonists away from the source of our drinking 


water, by whomever controlled. 


“If I had a million dollars” became a reality for residents of Perry- 
opolis, Pa., about a year ago when the will of a former resident contributed 
$1,320,000 to the town for “general civic improvement.” It has taken 


Perryopolitans a full vear to decide just what they would do, and now we're 


ready to applaud their decision, for ranking tops, and equal with ‘“educa- 


tion,” is a water and sewage system, budgeted at a cool quarter of a million. 


Among the other specific projects blueprinted are improvements to streets 


and highways, a municipal building, shade trees and parks and_ street 


lighting ; and, by stipulation, half the bequest is to be invested in interest- 


bearing bonds. But, since money does talk big, the evidence of apprecia- 


tion of public water supply is unmistakable. 


John J. Carroll, since 1939 the Indiana representative for Neptune 
Meter Co., has been appointed district manager of the Louisville, Ky., of- 


fice to succeed the late Edwin [L.. Cantrell. He has been associated with 


the company since 1937. 


(Continued on page 12) 
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Of course not! Thanks to you as a water- 
works engineer or official, both home 
and industry get plenty of water at rea- 
sonable cost. And here is something 
that will help in your efforts to gain 
even greater economy and efficiency. 

Armco Welded Steel Pipe brings sav- 
ings all along the line. Diameters range 
from 6 to 36 inches; wall thicknesses 
from 9/64- to 1/2-inch. You specify 


-ARMCO WELDED 


Baw. WwW. A. 


JOURNAL A.W.W.A. 


exactly what you need without excess 
weight or material. Long lengths, up to 
50 feet, mean fewer joints, less assem- 
bly work. Tight joints are assured with 
standard couplings or field welding. 
There is less chance for wasteful leaks. 
A spun-enamel lining prevents tuber- 
culation and stops costly cleaning. You 
get continued high flow capacity. Pump- 
ing costs are less. 

Use Armco Pipe with confidence for 
water supply and force mains. It is safe 
against internal and external pressures. 
There is no explosive bursting due to vi- 
bration or sudden overload. A wide va- 
riety of protective coatings is available 
to meet specific service conditions. 
Write for complete data. Armco Drain- 
age & Metal Products, Inc., 525 Curtis 
Street, Middletown, Ohio. 


STEEL PIPE 


SPECIFICATIONS 
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(Continued from page 10) 


The final official count of constitutional amendment ballots brought 
last month’s interim 1,673 (see Sept. P&R, p. 1) up to a gratifying total 
of 1,861, 25.7 per cent of total eligibles everywhere, with voters from every 
state, province and section, from as far away as England to the east and 
Hawaii to the west. And with the negatives at a mere 21, 1.1 per cent of 
the total, the A.W.W.A. Executive Committee had little trouble in declar- 
ing the amendment officially approved. 

Adding to the official count, a too-late tally of 14, we can now pass out 
a round, 1,875 congratulations and thank-yous. We are, and think you, 
too, should be, more than happy about the whole thing. 


Everything’s Jake these days with the New York Daily News—Jake 
Van Atta, that is, of the Ralph B. Carter Co. Only last January, water 
works Jake was guest counselor on a “how to win friends” panel in the 
News’ Inquiring Fotographer column, and now in August he’s popped up 
again, this time televised by the Vews’ Station WPIX as an authority on 
deep sea fishing. -Where next our Jake of all trades will spread his extra- 
curricular expertness we have no idea, but we're keeping an eager eve on 


the News’ lovelore and menus. 


(Continued on page 14) 


R. Woofproof Your 
METER | Metermen 


readers Here’s a bible of bark and bite that will 

enable you to improve both your person- 

nel relations and your public relations. 

- See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Qo Under the cover reproduced herewith, 
“RQ A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman”’ as it appeared in 
the July issue of Public Relations at Work. As a six-page book- 
let, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


REPRINT 


Public Relations at Work 


Order your copies now from Department K-9 of: 


AMERICAN WATER WORKS ASSOCIATION 


500 Fifth Avenue New York 18, N.Y. 
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PROTECTION SERVICE 


Covers Every Pipe-coating 


stan Procedure for: 
Materials and Application 


dustries 
ater Industri 


Natural Gas, Cru 
plication in Pla 


de Oils and Products Transmission 


nte and Yards 


oO Professional Ap 
Distribution Systems 


oO Reconditioning Operations 


6) Gathering Systems 
@ Recyclins Operations 


Barrett* Waterworks Enamels are manufactured specifically 


Materials and Application to fulfill the service requirements of the water industry. 
They neither flow nor sag in temperatures as high as 160°F .; 
Procedure for nor do they crack in temperatures as low as 20° below zero. 


Moreover, Barrett enamels possess sufficient 
TH F WATER | N DU STR | ES flexibility and ductility to accommodate the 
“breathing” of the pipe, and to withstand the weight 
of the backfill when the pipe is not full of water. 
When used to line the inside of a pipe, Barrett enamel prevents 
tuberculation, thus enabling the pipe to maintain its 


original capacity. The Hazen-Williams coefficient of flow 
can be increased from 100 to 150 by coating with Barrett 
euamel. Thus, 50% more water can be put through the pipe 


with the same expenditure of horsepower. 


The Barrett organization will be glad to advise 
you on any pipe coating problems. 


When Barrett enamels are used, no 

loss of bond occurs at the inter-foces 

of steel, primer and enomel. THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N.Y. 
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(Continued from page 12) 


For “October,” read “September.” Every year about this time, we 
smash another crystal ball and ‘fess up our inability to keep you adequately 
newsed. It’s not only the fact that we can’t in early September give you 
the scores of October's World Series games, it’s the fact that we can’t even 
talk about who played or, indeed, indicate that there really was a World 
Series. Back in the August issue, we talked about a drought and received 
our copy rain-soaked. In September, we complained about the heat and 
practically had to chip the ice off our mailbox to get at the finished product. 
And now in October, we're a little more than despondent, for it really is 
September and what we say must remain ungainsaid. 


Ivan M. Glace, the well-known Harrisburg, Pa., consultant who 
was one of the organizers of the Pennsylvania Water Works Operators 
Assn. 22 years ago, and who has served as its Secretary ever since, .has 
relinquished that position at the society’s August meeting. Instead he will 
take up the less burdensome duties of Second Vice President and member 
of the board. The post of Secretary will be filled by Robert E. Stiemke, 
professor of sanitary engineering at Pennsylvania State College. 


(Continued on page 16) 


NEW HELLIGE 
COLOR DISC 


FLUORIDE 


EMPLOYING EVERY 


PADING QUESTION 
GLASS COLOR Kupferle Fire Hydrants say “Yes” 


STANDARDS to every requirement. Tested and 
approved by Fire Underwriters. 
Meet A.W.W.A. requirements. 


The color disc is for use with the 
Hellige Aqua Tester No. 61! and con- 


tains ten glass color standards represent- Proven in use. Will never be an 

ing O 0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4 orphan. Send for specifications of 

1.6 p.p.m. Fluoride (F~). The method entire line i 

is based on the formation of a slightly ‘ 

ionized complex with zirconium. KUPFERLE 


HELLIGE FIRE HYDRANTS 


INCORPORATED 


3718 NORTHERN BLVD. LONG ISLAND CITY 1. N.Y. ™% JOHN C. KUPFERLE FOUNDRY CO. - St. on 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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INTRODUCING THE 
MERCHEN 


FOR WATER AND SEWAGE TREATMENT CH 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion regardless of material fed— Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant speed 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—-Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 
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More Quacks, cranks and sundry 
- screwballs, always ready with sug- 
gestions, criticism or advice, afflict of- 


ke Fring ke ficials in every form of public life. And 
4m han dnd not least among those afflicted are our 
Pot Py nar water superintendents, who receive an 


bathirur undeserved share of illiterate advice, 

illegible abuse and ill-mannered com- 

plaint. Just how to handle these unsolicited communications is always a 
difficult question. Most officials share the view that “a soft answer 
turneth away wrath,” but what, they want to know, turneth away imprac- 
tical benevolence? Fortunate indeed are those who, like Bill Schnabel of 
Allentown, Pa., receive anonymous and thus unanswerable assistance (see 
cut). But others, such as Tom Skinker at St. Louis, have found themselves 
saddled with psychotics, whose proper handling would require more than a 
casual command of psychiatry. True, it’s all in a day’s work, but all the 
more reason why we prefer the life of a more or less private crank. 


A new edition of the De Laval Engineering Handbook, edited by 
Austin H, Church and Hans Gartmann, has just been issued. Attractively 
bound in blue leatherette, the 278-page book contains a 100-page section of 
general mathematical and engineering reference data, charts and _ tables, 
plus separate sections on steam turbines, centrifugal and Imo pumps, 
centrifugal compressors, helical and worm reduction gears. In addition, 
the De Laval catalog is presented in a 20-page supplement. Although 
necessarily oriented toward the equipment in the catalog, the reference 
section contains a wealth of useful and valuable data which justifies its 
cost. The book may be obtained from the Advertising Dept., De Laval 
Steam Turbine Co., Trenton 2, N.J., at a cost of $2 each. 


The Earthworm line of boring machines has been improved and 
perfected to permit the laying of pipelines of all types up to 3 in. in diameter 
for lengths up to 150 ft. without the need for breaking surface ground. 
In many applications, it is possible to use pipe or conduit as drill stem sec- 
tion and leave it underground as a permanent installation, according to the 
manufacturer, Lube Jack Co., 1415-15th St., Santa Monica, Calif. In 
operation, water is forced through the drill stem to serve as a lubricant 
and wash back the cuttings. Accuracy for the maximum distance is said 
to be maintained within an inch of the target area. 


Albright and Friel, Philadelphia firm of consulting engineers, is 
moving to larger quarters at 121 S. Broad Street, Philadelphia 7, Pa. 


(Continued on page 18) 
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(Continued from page 16) 


Jack E. McKee, partner in the consulting engineering firm of 
Camp, Dresser and McKee of Boston, has been appointed associate pro- 
fessor of sanitary engineering at the California Institute of Technology. 
He will withdraw as an active partner in the consulting firm, but will re- 
main affiliated with it and will continue to assist it on problems of stream 
pollution investigation and industrial waste research. A graduate of the 
Carnegie Institute of Technology, McKee received master’s and doctor's 
degrees for his work in sanitary engineering from Harvard Univ. He has 
been employed by the Tennessee Valley Authority and the U.S. Public 
Health Service, and served as an engineer officer during the war. 


A new water distribution system is being planned by the village 
of Pine River, Minn. Hitchcock & Estabrook have been engaged as 
consultants. 


John S. Warde of \West Brighton, Staten Island, N.Y., is reported 
to have died recently. He had been an invalid for some time before his 
death. His retirement in 1941 ended 40 years of service as eastern sales 
representative for Rensselaer Valve Co. 


A solution to the perennial problem of the snow-covered hydrant 
which is never located until after the fire is offered by the Highway Marker 
Div. of American Metal Products Co., 34 Southbridge St., Worcester 8, 
Mass. Consisting of 2 7-in. luminescent red or red enamel flag at the end 
of a 3- or 4-ft. steel rod, the “Sno-Mark” locks into a universal bracket 
which can be permanently attached to any hydrant. The marker itself may 
be removed to minimize wear during the warmer seasons. 


The Graver Water Conditioning Co. has been formed by the 
Graver Tank & Mig. Co., Inc., to expand the operations of its water condi- 
tioning and process equipment department. 


(Continued on page 22) 


If you want... O two corrosion problems are exactly 
Cathodic PROTECTION alike —that’s one reason stereotyped 
not just... : : solutions won’t work. Cathodic protection, 
Cathodic Protection Equipment properly engineered and applied,is eco- 


call... 


ELECTRO RUST-PROOFING nomical, effective and practical. E.R.P. 
offers preliminary engineering, design, 


equipment and installation services for an individual solution to each particular 
problem. For data on cathodic protection of structures from pipe lines to ele- 
vated tanks, call on E.R.P. without obligation. 


ELECTRO RUST-PROOFING CORP.,(N. J.) 


BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES 
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Builders Vacuum Type Chlorinizer for metering chlorine 
gas and producing chlorine-water solutions is accurate, 
safe, and simple to operate. It is a thoroughly field tested 
product of Builders-Providence, Inc., a Company that has 
specialized in equipment for metering and controlling 
flow for more than 55 years, and with whom excellence in 
design and manufacture has been a tradition since 1820. 


The Model CVS Volumetric Chlorinizer has a positive 
chlorine rate indicator which measures the actual gas flow 
and shows this rate of flow on a direct reading linear 
scale, providing equal ease and accuracy of reading 
ctall rates. The flow of chlorine gas is automatically and 
positively shut off should any condition occur which 
would interfere with the safe operation of the Chlorinizer. 
It is readily adapted to semi-automatic, program, or 
automatic proportional operation. For Bulletin 840-F1 
address Builders-Providence, Inc. (Division of Builders 
Iron Foundry), Providence 1, R. |. 


BUILDERS PRODUCTS 
Venturi, Propeloflo and Orifice Meters * Kennison Nozzles * Venturi 
Filter Controllers and Gouges * Conveyoflo Meters * Type M ond 
Flo. Watch Instruments * Wheeler Filter Bottoms * Master Controllers 
Chlorinizer-Chiorine Gos Feeders * Filter Operating Tables 
Manometers * Chronoflo Telemeters 


The Chlorinizet is 
volumetric model, 


adel, CGS. Belen” 
model. 


BUILDERS*«PROVIDENCE 
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(1) This 10l-year-old cast iron 
water main is serving 
Frederick, Maryland. 


(2) Still in use after 118 years 
of service in the water sup- 
ply system of St. Louis, Mo. 


(3) This water main, installed 
- 117 years ago, is still serving 
Richmond, Va. 


(4) Lancaster, Pa. laid this cast 
iron water main 105 years 
ago. It is still serving. 


One of several cast iron 
water mains that have been 
serving New York City for 
more than a century. 


America’s oldest cast iron 
water main, now iniits 128th 
year of service in Philadel- 
phia. 


This cast iron water main 
has been serving Boston for 
120 years. 
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Going strong in their 2nd Century 


About 30 of the older American cities have cast iron water 
or gas mains in service which were laid from 100 to 132 
years ago. Most of these mains, on or after their 100th 
Anniversary, have been uncovered, inspected and photo- 
graphed for the record. Seven of them—all water mains, 
are shown in this advertisement. 


While it is well known that cast iron water mains in Eng- 
land, France and Germany have service records that 
approach three centuries, we, who make cast iron pipe, 
nevertheless get a thrill out of looking down into the 
trench at an uncovered section of a main that has been 
in service for 100 years—and so, we are told, do water 
works and gas engineers. 


When one considers the radical changes which have 
occurred in a century in vehicular traffic, and the vast 
development of underground construction for the many 
utility services, the fact that these mains are now in their 
second century of service is all the more remarkable. Cast 
Iron Pipe Research Assn., T. F. Wolfe, Engr., Peoples Gas 


Bldg., Chicago 3. 


WATER MAS EVER LAW 25 & 
SENTATIVE CITIES ARE SER 


SERVES FOR CENTURIES 
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(Continued from page 18) 


A series of new alkalinity test papers developed by the LaMotte 
Chemical Products Co., Towson, Md., may be used to differentiate between 
caustic, carbonate and bicarbonate alkalinity in water and solutions. A 
compact and inexpensive kit containing three vials of indicator papers and 
instructions for their use is available and is expected to find use wherever 


it is necessary to control the alkalinity of treated water. 


A new steel plant containing three open hearth furnaces with a 
capacity of 400,000 tons per year will be built by Armco Steel Corp. at 
Middletown, Ohio. Construction work on the site, which is just south of 
the existing East Works plant, will be started as soon as a 500,000-cu.vd. 
slag mountain is moved off it. The addition is expected to provide a more 


adequate steel supply in the region. 


New squirrel cage induction type motors especially designed for 
deep well turbine pumps have beeen developed by Westinghouse Electric 
Corp., Box 868, Pittsburgh 30, Pa. The new type CSP Life-Line motors 
offer 1 to 20 hp. and require 208, 220,440 or 550 .. at 60, 50 or 25 cycles. 
They can be furnished as a complete motor, a motor without base, or as a 


stator and rotor only. 


LIMITORQUE “PORTA BLE’ VALVE OPERATOR 


New. . . the well-known, widely 
‘ Ree Valve Operator, in Portable form 
. . . for use wherever a hand- 
drawn truck CAN BE WHEEL- 
ED TO Valve or Sluice Gate 
location May be quickly con- 
nected to power outlet... and 
automatic electric opening and 
closing is readily secured. 


Portable “LimiTorque™ is equip- 
ped with famous torque-limiting 
feature (operates in Opening and 
Closing directions); Limit switch 
may be set for any travel (auto- 
matic resetting); Universal Joint 
connection for compensation of 
misalignment between floorstand 
and power unit. 


This unique electrical valve 
operation is another first for 
Philadelphia. It embod‘es the 
dine salient and proven features that 


have made “LimiTorque’ Valve | 
in the world. 


Send for 96 page 

PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. AND G STREET PHILADELPHIA 34, PA. and please use your 
Manufacturers of Industria! Gears, Speed Reducers, LimiTorque Valve Controls Business Letterheai 
NEW YORK HOUSTON PITTSBURGH CHICAGO when requesting same. 


1949 


CATALOG No. 5200 
Hays Corporation Stop with 
inlet A. W. W. A, standard 
thread. 


CATALOG No. 5622 


Hays Tee for copper to cop- 
per to copper connection. 


CATALOG No. 5050 


Hays Curb Stop for iron pipe 
to copper service connection. 


CATALOG No. 5628 
Hays Elbow for Male iron 
pipe to copper connection. 


COPPER BRASS - LEAD - IRON 


WATER WORKS PRODUCTS 


JOURNAL A.W.W.A. 


For Complete Sewtee... 


WATER WORKS 
PRODUCTS 


H**s Manufacturing Company is one of the 

largest making a complete line of water ser- 
vice products, and for 80 years has enjoyed the 
prestige earned by unremitting insistence upon 
high quality. The HAYS line of fittings and other 
products is famous throughout the world for easy 
installation and a long life of trouble-free service. 


All HAYS water works fittings are interchange- 
able with those of other manufacturers and cor- 
poration stops can be installed with any standard 
tapping machine equipment. They are made of 
highest quality 85-5-5-5 bronze, plugs are ground 
for perfect fit, specially lubricated for permanent 
easy turning, and hydrostatically tested at 200 
pounds or more. Write for the new HAYS catalog 
showing the complete HAYS line of water works 


products. 


CATALOG No. 5610 CATALOG No. 5605 


Hays Two Part Union for cop- Hays Coupling for Male iron 
per to copper connection. pipe to copper connection. 


HAYS MANUFACTURING CO., ERIE, PA. 
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Professional Sewwices 


City Planning 


121 S. Broad St. 


Reports 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 


Valuations 


Laboratory 


Philadelphia 7, Pa. 


110 Williams St. 
New York 7, N.Y. 


Engineers 


BOWE, ALBERTSON 
& ASSOCIATES 


Sewerage—Sewage Treatment 


Water Supply— Purification 
Refuse Disposal—Analyses 


Valuations— Reports— Designs 


2082 Kings Highway 
Fairfield, Conn. 


Cuas. B. Burpick 


Louis R. Howson 


Donatp H. 


ALVORD, BURDICK & HOWSON 


Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building 


Chicago 6 


BUCK, SEIFERT AND JOST 


Consulting Engineers 


(Formerly Nicholas S. Hill Associates) 


WarTeER Suppty—Sewace Disposat— 


Hypravutic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th St., New York 3, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists Engineers—Geophysicists 
Industrial Consultants 


Office and Laboratory —308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


584 E. Broad St. 


BURGESS & NIPLE 


Civil & Sanitary Engineers 


Water Supply and Purification 


Sewerage and Sewage Treatment 


Columbus 15, Ohio 


9 S, Clinton St. 


Patents 


A. S. BEHRMAN 


Chemical Consultant 


Water Treatment 
Ion Exchange Processes and Materials 


Chicago 6, Ill. 


nvestiga tions. 


BURNS & McDONNELL 
ENGINEERING CO. 

Consulting Engineers—51 Years 

Water Works, Light and Power, Sewerage, 


Reports, Designs, Appraisals, Rate 


Box 7088 Country Club P.O., Kansas City 2, Mo. 


Office: 95th & Troost Ave. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


JAMES M. CAIRD 


Established 1898 


C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALY 

TESTS OF FILTER PLANTS 
Cannon Bldg. 


SIS 


Troy, N. Y. 


J. M. M. Greie 


Refuse Disposal 
Drainage 


Curnton L. Bogert 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 
Ivan L. 


Rosert A. LINCOLN 


M. Ditmars P. ACKERMAN 
Water and Sewage Works 


Industrial Wastes 
Flood Control 


624 Madison Avenue New York 22, N.Y. 


6 Beacon St. 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Flood Control 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 


Investigations, Reports, Design 
Supervision, Research, Development 


Boston 8, Mass. 
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THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industria! Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 

Light & Power Plants—Appraisals 


351 E. Ohio St. Chicago 11 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front St. Harrisburg, Pa. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 
cal Transportation 
— 
Investigations—Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


‘FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water 
SEWERAGE AND SewaGeE TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
Supervision of Construction 


Boston New York 


HAVENS & EMERSON 
W. L. Havens C. A. EMERSON 
A. A. Burcer ©. C. Totes F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations— Laboratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 


Reports and Valuations 


Commercial Trust Building Philadelphia 2 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges—Flood Control 
Town Planning—Appraisals 
Investigations & Reports 
Harrisburg, Pa. 

Scranton, Pa. Pittsburgh, Pa. 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 
Airports, Reports and Appraisals 


521 Sexton Bidg., Minneapolis 15, Minn. 
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HORNER & SHIFRIN 


Consulting Engineers 


W. W. Horner S. W. Jens 
H. Shifrin E. E. Bloss 
V. C. Lischer 


Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage —Sewage Treatment— Munici- 
pal Engineering—Reports 


Shell — St. Louis 3, Mo. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields 


Valuations 
Laboratory 


Statler Building, Boston 16 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Blvd. 
Chicago 4, Ill. 
and Principal Mfg. Centers 


4120 Airport Road 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 


Meter and Fire Flow Test 
Cincinnati 26, Ohio 


JONES, HENRY & 
SCHOONMAKER 


(Formerly Jones & Henry) 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 


Parsons, Brinckerhoff, Hall & Macdonald 


G. Gale Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports 


Subways Foundations 


Harbor Works \ 


Highways 


aluations 


Waste Disposal 


Power Developments 


Industrial Buildings 


Security Bldg. 


Toledo 4, Ohio 


51 Broadway, New York 6, N.Y. 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building 


Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. Wuarrtock 
G. Werner, Jr. 


Prrnie 
Ricuarp Hazen 


Investigations, Reports, Plans 


Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 


Water Supply 
Dewatering 


Recharging 


551 Fifth Avenue 


Salt Water Problems 
Investigations 


Reports 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


New York 17, N. Y. 


50 Church St. New York 7, N. Y. 


Roberto Meneses Hoyos & Co. 


Ground Water Engineers 


Water Supply 
Test Drilling 
Explorations 


Geophysics 
Flow Tests 
Reports 


Design, Valuations & Supervision 


Reforma 12 


Mexico City 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification: Sewerage & Sew- 

age Disposal; Industrial Wastes; Swimming Pool 

Control; Investigations & Reports; Design; 
Supervision of Construction; Operation 


Analytical Laboratories 


1 Lee Place Piterson 1, N. J. 
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RIPPLE & HOWE 


Consulting Engineers 
©. J. Rippte B. V. Howe 
Appraisals— Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage 
Mechanical 


Waste Disposal 
Structural 


Appraisals 


Columbus, Ohio 


Surveys Reports 


209 South High St. 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 


Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


WARD & STRAND 
Engineers 


Crayton N. Warp 


Water Works 

Water Purification 
Sewerage 

Flood Control 
Irrigation & Drainage 


1 West Main St. 


Joun A, SrrRanp 


Power—Water, Steam 
& Diesel 

Hydraulic Testing 

Hydrological Investi- 
gation 


Madison 3, Wisconsin 


Consulting Engineers 
Geo. S. F. E. WENGER 
Joe Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisa.s 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


A. W. W. A. 
Membership Certificate 


Membership certificate, 8'9 x 11 in., suit- 
able for framing, 40¢. 
Submit name exactly as it should appear 
on certificate. 
American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—FElectrical 
Reports, Plans, 
Supervision, Appraisals 
1304 St. Paul St. Baltimore 2, Md. 


STANLEY ENGINEERING 
COMPANY 


Waterworks— Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine, Ia. 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 
Send for catalog and price list 
American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N.Y. 
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Membership Changes 


asHip 


TOTAL 

7|6|7|6 


AMERICAN 
WATER WORKS. 
ASSOCIATION 


NEW MEMBERS 
Applications received August I to 31, 1949 
Aalto, Johan A., Civ. Engr., New York 
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Colonial Mills, Inc., Clarksville Finishing 


Div., V. T. Fahringer, Chief Engr., 
Clarksville, Va. (Corp. M. July ‘49) 
MPR 


Dell, Charles F., Supt., Water Works, 
Munic. Water Utility, Black River Falls, 
Wis. (July 49) MPR 


_ Dolegoski, Edward, see Carle Place Water 


Dist. 


| Dominion Utilities Co., Ltd., C. M. Smyth, 


City Dept. of Water Supply, Gas & | 


Elec., Box 908, Kingston, N.Y. (July 

Anderson, Merlin H., see General Filter 
Co. 

Angleton, Wilfred R., see Indiana Girls 
School 

Arighi, Ernest J., Supt., Water Works, 
City Hall, City Bldg., Kent, Ohio (July 

Aycock, A. R., Megr., Water & Light Dept., 
Tupelo, Miss. (July 

Bradbury, James G., Chief Engr., Hays 
Mfg. Co., 12th & Liberty Sts., Erie, 
Pa. (July 

Carle Place Water Dist., Edward Dolego- 
ski, Maintenanceman, 453 Westbury 
Ave., Carle Place, N.Y. (Munic. Sv. 
Sub. July °49) 

Carroll, Thomas M., Mer., Water Well 


Drillers Assn. of Southern California, | 


408 S. Spring St., Los Angeles 13, Calif. 
(July 

Cary, Edmund Shepard, .\sst. San. Engr., 
Bureau of San. Eng., State Dept. of 


Public Health, 2180 Milvia St., Berke- | 


ley 4, Calif. (July '49) 
Coe, Russell H., see Pittsburgh Coke & 
Chemical Co. 


Coggin, Benton G., Jr., Assoc. Engr., 


Leland B. Cook, Cons. Engr., Box 49, 


Nettleton, Miss. (July '49) PR 


(Continued on page 30) 


Gen. Supt., Sydney, N.S. (Corp. M. 
July 

Dooley, Fouts M., Sales Repr., McKesson 
& Robbins, Inc., 2011—56th St., Des 
Moines, Lowa (July '49) 

Drago, John O., Supt., Water Dept., W. 
Spruce St., Ravenna, Ohio (July '49) 


_ Dunn, Wheeler W., Jr., Water Works 


Contractor, Box 271, R.F.D. No. 8, 
Jackson, Miss. (July 

Elsea, Edgar E., Supt., Pittsburgh Pipe 
Cleaner Co., 214 Euclid Ave., Birming- 
ham 9, Ala. (July °49) 

Erie County Water Authority, John 
Horner, Chairman, 336 Ellicott Square 
Bldg., Buffalo 3, N.Y. (Corp. M. July 

Fahringer, V. T., see Colonial Mills, Inc. 

Feuille, Fred, Dist. Engr... W. H. & L. D. 
Betz, 417 Olive St., Park Hill, North 
Little Rock, Ark. (July '49) WP 

Fort Frances, Town of, J. W. Walker, 
Town Clerk, Fort Frances, Ont. (Corp. 
M. July 

Gannon, Timothy J., Asst. San. Engr., 
Bureau of San. Eng., State Dept. of 
Public Health, 6447 Regent St., Oak- 
land, Calif. (July '49) WP 

General Filter Co., Merlin H. Anderson, 
Vice-Pres., 923-—2nd St., Ames, Towa 
(Assoc. M. July 

Godwin, Hugh L., Field Engr., Fairbanks, 
Morse & Co., 930 E. Adams St., Jack- 
sonville 1, Fla. (July '49) 

Haven, Robert C., Jr., The Francis Eng. 
Co., 1019 Ludington St., Escanaba, 
Mich. (July 49) 

Hawke, Lowell L., Supt., Oak Lodge 
Water Dist., Box 226, Oak Grove, Ore. 
(July '49) M 

Hazelswart, Donald E., Supt., Munic. 
Water Works, 813 Washington Ave., 
Defiance, Ohio (July '49) 

Hecht, E. W., Sales Engr., Finley's Muni- 
cipal Supply Co., 1133 W. Church St., 
Orlando, Fla. (July 
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A.W.W.A, 


for the citizens of Fairbury 


In a relatively small community like Fairbury, Ne- 
braska, the municipal Water Department is acutely 
aware of the interests of the citizens—and the citi- 
zens are closely interested in the costs of the Water 
Department. 

Fairbury adopted Threshold Treatment with Calgon 
in 1940 because of trouble with seale in distribution 
lines and in home heaters. As usual, this treatment 
quickly cleaned up the trouble. There has been no 
seale trouble in the lines, and local plumbers state 
that heaters now Last considerably longer than before 
Calgon treatment was installed. 

The Water Department pleased water users—but 


also got an “extra dividend” they hadn't counted on. 
Meter repairs decreased so greatly that the annual 
savings in replacement parts alone more than covers 
the cost ef the Calgon. Labor costs, too, are less, for 
two men now handle the work which used to keep 
three busy. 

Fairbury is only one of many hundred communi- 
ties of all sizes where Threshold Treatment with 


“red water” or stabilize water following 
lime softening. 
Calgon representatives will be glad to discuss the 
use of Threshold Treatment in your plant. 


*T.M. Reg. US. Pat. Of. 


cal 


A SUBSIDIARY OF 
HAGAN CORPORATION 


HAGAN BUILDING 
PITTSBURGH 30. PA 
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Hoffman, Donald A., Chemist, Board of 
Water & Elec. Light Comrs., 608 W. 
Lapeer St., Lansing 15, Mich. (July 
MR 

Hollowell, C. Q., Supt., Light, Water & 
Sewage Dept., Leland, Miss. (July '49) 

Holman, H. C., Cons. Civ. Engr., 234 W. 
Harding Way, Stockton, Calif. (July 
49) 
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Randall, Fred, Water Technician, Pennsyl- 


Horner, John, see Erie County Water | 


Authority 

Indiana Girls School, \Vilfred R. Angleton, 
Chief Engr., R.R. 2, Box 440, Indian- 
apolis 44, Ind. (Corp. M. July '49) 
MPR 

Jessup, Warren Clinton, Operating Engr. 
Water, U.S. Army, Post Engrs., Camp 
Stoneman, Pittsburg, Calif. (July '49) 
P 


vania Salt Mfg. Co., Wyandotte, Mich. 
(July 

Richardson, H. C., see West Genesee Water 
Service Corp. 

Rorabaugh, Matthew I., [ist. Enegr., U.S. 
Geological Survey, Ground Water 
Branch, 531 Federal Bldg., Louisville 
2, Ky. (July °49) 

Royal Oak, City of, George G. Schmid, 
Water Supply Engr., 221 E. 3rd St., 
Royal Oak, Mich. (Munic. Sv. Sub. 
July 

Schmid, George G., see Royal Oak, City of 

Sicken, Francis J., Chief Operator, Filtra- 
tion Plant, 229 Water St., Marine City, 
Mich. (July 


| Simpkins, Charles H., Operator, Water 


Kaufman, Herbert L., Engr., New York | 


Water Service Corp., 90 Broad St., 
New York, N.Y. (July '49) MP 
Kelly Pipe Co., C. E. Ulrich, 525 N. 
Mission Rd., Los Angeles 54, Calif. 

(Assoc. M. July 

Kenyon, J. A., Pres., Soft Water Service 
Co., 917 N. Main, Pueblo, Colo. (July 

La Conga, Jack F., Resident Engr., 7th 
Infantry Div. Artillery, APO 7, Unit 4, 


c/o Postmaster, San Francisco, Calif. | 


(July M 

La Riva, Jose Herrera, Director-Supt., 
Acueductos del Depto., Instituto Na- 
cional de Obras Sanitarias, Vargas, 
Maiquetia, Venezuela (July '49) 

MacPherson, William, Chem. Engr., The 
Semline Corp., Box 268, [Iloilo City, 
Philippine Islands (July '49) WP 

Massey, George B., Cons. Engr., 53 W. 
Jackson Blvd., Chicago 4, Ill. (July '49) 

O’Hare, Don R., Engr., Wallace & Tiernan 
Corp., 654—46th St., Des Moines, Iowa 
(July 

Perreault, Arthur W., Supt., Water Dept., 
27700 Gratiot Ave., Roseville, Mich. 
(July 

Pitman, Ike W., Salesman, Neptune 


Meter Co., Box 1048, Jacksonville, Fla. | 


(July 

Pittsburgh Coke & Chemical Co., Russell 
H. Coe, Mgr., Protective Coatings Div., 
1905 Grant Bldg., Pittsburgh, Pa. 
(Assoc. M. July 


MPR | 


Purif. Plant, 508 Summit St., N.W., 
Warren, Ohio (July '49) 


Smith, Patrick Benton, City Engr. & 


Mer. of Utilities, Coffeyville, Kan. 
(July 49) MP 


Smyth, C. M., see Dominion Utilities Co., 


Ltd. 


| Stewart, A. Paul, Chief Engr., Water 


(Continued on page 32) 


Filtration & Pumping, R.F.D. No. 3, 
Ravenna, Ohio (July '49) 

Stone, L. L., Pres., L. L. Stone, Inc., E. 
45th St., Lawrence, Ind. (July 49) PR 

Ulrich, C. E., see Kelly Pipe Co. 

Vernier, Albert J., Supt., Ira ‘Township 
Water Dept., Fair Haven, Mich. (July 
M 

Vokoun, Harold J., Asst. County San. 
Engr., Lake County Water Dept., 
Courthouse, Painesville, Ohio (July '49) 

Walker J. W., see Fort Frances, Town of 

Wallace, Keith K., Civ. Structural Engr., 
Board of Water Supply, 3122 Huelani 
Drive, Honolulu 54, Hawaii (Oct. '49) 

| Washburn, Cyrus, Jr., Chief Engr., Elec. 
& Water Eng. Dept., Utilities Bldg., 
Jacksonville, Fla. (July '49) 

| Wesson, Michael M., Sales Engr., Peerless 
Pump Div., 1623—12th St., S., Birm- 
ingham, Ala. (July '49) 

| West Genesee Water Service Corp., HH. C. 

Richardson, Pres. & Treas., 115 Wil- 

shire Rd., Syracuse 9, N.Y. (Munic. 

Sv. Sub. July 

White, Albert, Dist. Mer., Pittsburgh 

Pipe Cleaner Co., 214 Euclid) Ave., 

Birmingham 9, Ala. (July 49) 
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It’s Ideal Pipe 
FOR SUPPLY-LINE SERVICE 


Whenever you need pipe for water supply 
lines, choose Bethlehem Tar-Enameled 
Water Pipe. 

This heavy-duty pipe is formed cold 
from plate steel, and is carefully welded 
and tested, after which it is coated uni- 
formly with protective tar enamel, in ac- 
cordance with American Water Works 
Association Code. As a result, it resists 
both corrosion and incrustation, and is 
thus capable of providing long, economical 
service. 

Bethlehem Tar-Enameled Water Pipe is 
made in all diameters 22 in. and larger, 


the maximum diameter being limited only 
by shipping clearances. It is furnished in 
a wide range of thicknesses, and in all 
lengths suitable for shipping. 

If you would like to have complete in- 
formation about Bethlehem Tar-Enameled 
Water Pipe, drop us a line. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM 
WATER PIPE 
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Aid, Water Dept., 215 W. Broadway, 
Long Beach 2, Calif. (July '49) M/ 

Willman, W. K., City Megr., Port Huron, 
Mich. (July '49) 


REINSTATEMENTS 


(Jan. '46) 
Blanch, Osvaldo, San. Engr., C. A. Oficina 


Antonio, Calle Olimpo No. 16, Valencia, 
Venezuela (Jan. '42) 

Lavigne, Wilfrid, Supt., Water Works & 
Elec. Plants, Box 40, Ste. Anne de 
Bellevue, Que. (Apr. '47) 

Lundell, George R., Jr. Chemist, Water 
Dept., Columbia Heights Filtration 
Plant, 4500 Reservoir Blvd., Minne- 
apolis 21, Minn. (Aug. ’27) P 


; Matheny, H. B., see Remington-Rand, Inc. 
(Continued 
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(Continued Jrom page 30) 
Whitnack, Kenneth S., Administrative | 


Asketh, Jordan S., Caisson Wells, Inc., | 
33 W. 42nd St., New York 18, N.Y. 


Tecnica de Ingenieria, Urbanizacion San _ | 
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Remington Rand, Inc., H. B. Matheny, 
Megr., Public Utility Dept., 315—4th 
Ave., New York 10, N.Y. (Assoc. M. 
Apr. 


LOSSES 


Deaths 


Cantrell, E. L., Dist. Megr., Neptune 
Meter Co., 815 W. Market St., Louis- 
ville 2, Ky. (Apr. '39) 

| Mathews, Henry M., Supt., Water & 

Light Dept., Thomasville, Ga. (Oct. 

| 39) Director '49-"52. MP 

| Owings, Noble L., Asst. to Chief Engr., 

| Washington Suburban’ San. Com., 

| Hyattsville, Md. (Jan. '23) 
| 


Warner, R. B., Mgr., City Water Works, 
City Hall, Walnut Ridge, Ark. (Jan. 
49) 

Resignation 


2808 Merion Rd., Camp Hill, Pa. (Oct. 
45) 


on page 34) 


| Dunlap, David, Regulatory Consultant, 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 
Can be used for any de- 


termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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FOR WATER SOFTENING ... TURBIDITY AND COLOR REMOVAL 
INDUSTRIAL WASTE TREATMENT... 


with independently-operated mixing, 
flocculation, stilling and sedimentation zones 


A notable improvement over conventional short-retention water treat- 


e ment units. Provides individual functioning of mixing, flocculation, | 
stilling and sedimentation zones. @ Its control over short-circuiting, | 
control over each function and control of sedimentation through low 

iG weir rates mean improved effluent ... higher filtration rates ... longer 


filter runs... better industrial waste recovery and treatment. 


Write for Bulletin 6S6 


WALKER PROCESS EQUIPMENT INC. 
FACTORY ENGINEERING OFFICES LABORATORIES 
518 HANKES AVENUE, AURORA, ILLINOIS ; 
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HELLIGE 
TESTER, 


EMPLOYING 


NONFADING 
GLASS COLOR 
STANDARDS 


THE HELLIGE AQUA TESTER 
combines the advantages of non- 
fading glass color standards with radi- 
cal improvements in design. This 
Water Tester is, we believe, the most 
advanced type ever brought on the 
market and brings to its user the ut- 
most in accuracy, permanent relia- 
bility, and ease of operation. 


Glass Color Standards based on A.P.H.A. and 
A.W.W.A. methods are available for Color of 
Water, Ammonia Nitrogen, Nitrite Nitrogen, 
Nitrate Nitrogen, Chlorine, Iron, Dissolved 
Oxygen, Manganese, Lead, Phosphate, Silica, 
Sulphides and Hydrogen Ion Measurements. 


Write for Bulletin No. 602 


HELLIGE 


INCORPORATEO 


3718 NORTHERN BLVD. 
LONG ISLAND CITY 1,N.Y. 
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(Continued from page 32) 


CHANGES IN ADDRESS 


Changes received between August 5 and 
September 5, 1949 


Ahlgren, Clarence L., Asst. Engr., Water 

Works, 597 Lake Shore Rd., Man- 
chester, N.H. (Jan. M 

Ayala H., Juan Pablo, Edificio Aliaza, 
Monroy a Misericordia, Caracas, Ven- 
ezuela (Jan. 

Bauer, L. G., 1327-—-8th Ave., San Fran- 
cisco 22, Calif. (Mar. '31) 

Beatty, C. E., 514 Euclid St., Middletown, 
Ohio (Oct. WP 

Berkowitz, Sidney A., Bureau of San. 
Eng., Box 210, Jacksonville 1, Fla. 
(Jan. P 

Bradlee, Warren R., 45 Vallevwood Rd., 
Cos Cob, Conn. (Apr. '47) 

Castella, William F., Cons. Engr., 1422 
Santa Monica, San Antonio, Tex. (Apr. 
MPR 

Crawford, Lawrence C., Dist. Ener., U.S. 
Geological Survey, 46 Northmoor PI, 
Columbus 2, Ohio (Jan. ’47) R 

Crepeau, Louis, Cons. Engr., 1058 Bour- 
doges Ave., St. Hyacinthe, Que. (Jan. 
MPR 

Dappert, Anselmo F., Exec. Secy., State 
Water Pollution Control, Albany, N.Y. 
(Apr. 

Driggs, Richard J., West Coast Dist. Mgr., 
Dresser Mfg. Div., 204 Davis St., San 
Francisco 11, Calif. (July 

Dunstan, Gilbert Hall, San. Engr., U.S. 
Public Health Service, Box 750, Fair- 
banks, Alaska (July ’31) PR 

Fairbairn, John M., Pres., Charles War- 
nock & Co., Ltd., 21 St. James St., W., 
Montreal, Que. (Apr. '34) P 

Fuller, R. P., 15505 E. Whittier Blvd., 
Whittier, Calif. (Oct. '46) WR 

| Gauld, M. C., Route 1, Box 230 C.V., 

Bloomington, Calif. (Jan. 

Haley, Jess Lee, Jr., Supt., Water & 
Light Dept., Clarksdale, Miss. (Jan. 

M 

Horn, A. John, Chief San. Consultant, 
Kanagawa C.A.T., APO 503, c/o Post- 
master, San Francisco, Calif. (July '39) 

| Howe, John B., 5289 Toledo St., Long 

| Beach, Calif. (Apr. '49) 

| Kenney, Norman D., Cons. Engr., 5707 

Chilham Rd., Baltimore 9, Md. (Jan. 
£ 
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Theneme HERSEY 

stamped on a Water Meter 
means that you get the most in 
meter service for your money. 


HERSEY MANUFACTURING 
COMPANY 


SOUTH BOSTON, MASS. 


/ 


Astragalusian Epistle 


To my many friends and well-wishers, 
thanking you for past remem- 
brances, and hoping thereby to 
save your asking, and my relating, 
the Episode: 


A ladder is a useful thing; 

*Twill roof or ceiling closer bring. 
While from a rung on topmost step 
One works away with vim and pep. 


If ladder takes a backward swing, 

O brother, that’s no time to sing. 

This to my sorrow I have found 

On top step eight feet from the ground. 


Envisioned was a backward fall; 

I jumped just to avoid the wall 

And where till then all bones were 
sound 

They now with aches and pains abound. 


The doctor came and set some splints 
And more than once it made me wince. 
Stretched out upon a car back seat 

To P. G. H.* we did retreat. 


The X-ray artist, very glum, 

Inferred that accidents were dumb 

And grumbled loud in overtones 

She guessed there were no broken 
bones. 


“We'll keep you here for overnight,” 
Was all they'd tell me of my plight. 
The Doc came in next day and said: 
“A day or two you'll stay in bed.” 


An armored boot they then obtained 
Because the ankle was so sprained. 
(It’s on there vet but soon I hope 
*Twill serve some other luckless dope.) 


* Poetic 
Hospital. 


license for Paterson General 
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The day or two stretched round about 
And three weeks passed ‘fore | was out. 
The broken bones seem on the way 
To mend so I may walk some day. 


Each morn to see if one’s alive 

The nurse came in at half-past five 
And said: “Wake up, you sleepy-head, 
It’s time that you sat up in bed.” 

Then breakfast came at eight o’clock 
Dinner ‘fore noon—O what a shock! 
And supper soon was on the way 

At $:00 p.m. you hit the hay. 


The food was good—lI’ve no com- 
plaints ; 

But hours—now they would plague 
the saints. 

And as for traffic, trucks and noise 

With governors I'd fix those boys. 


And double mufflers [ would place 

On all the engines that do race 

To beat the traffic lights like rabbits 
With jumping jive, such foolish habits. 


So, folks, if you would have some fun, 

All tipsy ladders you should shun ; 

Unless you too expect a rest 

Enforced without your own request. 
CHARLES H. CAPEN 


Chief Engr., 
North Jersey Dist. li’ater Supply Com. 
Wanaque, N. J.; Aug. 24, 1949 


In sympathetic understanding 
Of hospitalian ask-withstanding, 
We hereby broadcast information 
On Capen’s discombobulation, 
And ask that one and all refrain 
From causing any further sprain 
Of tongue or tonsil, by requesting 
Detail more gory and arresting. 
—Ep. 
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CHECK VALVES 
—Balanced swing type, 
bronze trimmed through- 
out. Equipped with 
steel hinge pin. Furnished 
with rubber or leather faced 
disc if desired. For installa- 
tion in either horizontal or 
vertical pipe lines. Ex- 
tremely low loss of head. 


1OWA TAPPING SLEEVES and VALVES—Sturdily built, easy to 
assemble and center on pipe. All bolted type with lead strips for tight 
sleeve connections. Extra long body sleeves with heavy flanges amply 
protect the cut. All sizes peste ty 


IOWA GATE VALVES—Simple, rugged con- 
struction, fully bronze mounted. Parallel 
seat, double disc type with independent 
solid bronze wedges and stem nut. Trouble 
free service assured. 


IOWA FIRE HYDRANTS—Latest 
Corey type to 

AWWA specifications. Will not 

eyser when standpipe is 

roken. Unique design pro- 

vides unrestricted water flow 

with extreme low loss of head. 


IOWA SQUARE BOTTOM 
VALVES—Specially designed 
for throttling service in filter 
wash and pump discharge lines. 
Square bottom features can be 
built into gate valves of any 
pressure ratings. 


IOWA HYDRAULIC VALVES— 
Superiority of design matched 


ce with sturdy construction meets 
a severe, continuous filter 


service requirements. Avail- 
able with either iron, brass lined 
or brass tubing cylinders. 


1OWA SLUICE GATES—Heavy 
cast iron construction, fully 
bronze mounted. Provided 
with solid bronze adjustable 
wedges. Suitable for seating 

Write today for ee 4 and unseating pressures. Wide 
descriptive literature. range of sizes. 


IOWA VALVE COMPANY 


201-299 WN. Talman Ave., Chicago 80, Ill. * A Subsidiary of James B. Clow & Sons 
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STOP 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and 
maintenance problem. Fish of all 
sizes are kept at a safe distance from 
intake structures, or screens, by the 
use of an Electronic Control Unit. 
This equipment, gener rating special 
electrical impulses, energizes an elec- 
trode system designed and engi- 
neered for your particular fish con- 
trol problem- 

The Burkey Electric Fish Screen 
has been thoroughly proven through 
vearsof service in Condensing Water 
Intakes, Hydroelectric Plants, 
Water Systems and Industrial 
Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation Officials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place, Hollywood 46, Calif. 
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(Continued from page 36) 


Doubt Rout 


To the Editor: | 
Permit me to observe that the water 

works profession is being a little too 

brazen when on the cover of its 

JourNnaL (August issue) it carries a 

picture of the syphilis spirochete (cap- 

tioned as Anabaena) and lists it as one f 

of the ‘Fearsome Foursome of August 

Algae.” . of course that fearsome I 

organism may be one of the algae, but i 

if it it still doesn’t look like Ana- 

baena. ‘Take a look at a picture of 

Spirulina and see if that organism 

doesn’t have a familiar twist. 

THomas M. 


1S, 


RIppIck 


cy Chemist 
York, N. Y.; Aug. 19, 1949 


To the Editor: 

I am unable to agree with the 
identific: ation of the organism pictured 
on last month’s cover. The Anabaena 
looks a lot more like Spirulina, al- 
though [ am perhaps a little too rash in 
attempting identification from a repro- 
duction of a photograph. 


Cons. Engr. 
New 


J. R. Rossum 
San. 
California Water Service Co. 
San Jose, Calif.; Aug. 22, 1949 
To the Editor: 
Noting the comments of Messrs 


Riddick and Rossum, | wish to assure 


both gentlemen that the organism in 
question was correctly identified as 
Anabaena, the type being flos-aquae 


(curly form). 

Commenting first on Mr. Riddick’s 
suggestion that the organism could be 
the syphilis spirochete, Treponema pa!- 
lidum, I wish to point out that the 
photomicrograph was taken with a 16- 
min. objective and a 10-mm. eyepiece, 
which is relatively low power. At any 
rate, this power is absolutely too low to 
bring out Treponema pallidum, which 


(Continued on page 
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Rex Mechanically Clzaned Bar 
Screens and Triturators 


and in plant after plant, the records 
show that Rex Sanitation and Process 
Equipment provides unequaled efh- 
ciency ... sets the standards for eco- 
nomical, long-life operation. 

Whether it’s a large plant or small, a 
look at the figures will convince you 
that Rex Equipment is right for your 
operation . . . primary or complete 
treatment . . . domestic or industrial 
waste. Specially trained Rex Sanitation 
Engineers will be happy to assist you 
with your individual problems. For all 
the facts, write for your copy of Bulletin 
No. 48-41. Chain Belt Company, 1609 
West Bruce Street, Milwaukee 4, Wis. 


Rex Slo-Mixers and Flash Mixers 


SANITATION EQUIPMENT 


| 
| 
P 
: 
Rex Grit Equipment 
Company® 
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The Old Way 


The New Way 
to locate pipe 
with the 


M-SCOPE 


. - the instrument that takes every bit of guess 
work out of locating buried pipe, valves, boxes, 


service stubs, ete. Write for bulletin No. 6. 


JOSEPH G. POLLARD CO., Ine. 
PIPE LINE EQUIPMENT 


New Hyde Park, N. Y. 


| requires 


(Continued from page 38) 


high-power oil-immersion 
lenses for identification. Furthermore, 
I should point out that Anabaena, one 
of the blue-green algae, is free-floating, 
collects on the surface of water to 
form a green scum, causing the so- 
called “water bloom,” and thus would 
be difficult to confuse with Treponema 
pallidum, a highly motile pathogenic 
bacterium, favorable conditions for the 
growth and multiplication of which are 
not present in an open body of water 
such as that used for domestic water 
supply. 

Concerning the resemblance between 
Anabaena and Spirulina, 1 wish to 
say, first, that the photomicrograph of 
Anabaena reproduced on the JoURNAL 
cover tailed to bring out clearly the 
spherical vegetative cells and hetero- 
cysts which are present in the organism. 
Because of the coil-like shape of Ana- 
baena, its individual very 
difficult to show in a photomicrograph. 
You will note, however, that the beads 
on the top are easily recognized since 
they are in focus. Under higher mag- 
nification, of course, the chain-like 
structure made up of spherical or el- 
liptical cells, connected like a string of 
small beads, with a larger bead at in- 
tervals, is clearly shown. Although 
Spirulina, too, has a spiral twist, its 
coils are of the ribbon type; and in 
that organism there do not appear the 
spherical vegetative cells and hetero- 
cysts present in the bead-like Anabaena. 

The difference between these two 
algae may be seen clearly by compari- 
son of the sketches of Spirulina on 
page 78 of Gilbert M. Smith’s The 
Fresh Water Algae of the United 
States with the excellent photomicro- 
graphs of Anabaena by Paul P. Merkel 
and Edna Campbell Barker in the April 
1947 and August 1948 issues of the 
Taste and Odor Control Journal. It 
will be noted that the photos of na- 
baena_ flos-aquae by both Merkel and 
Barker are very similar to the photo 
which appeared on the August Jour- 
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HEAVY STAINLESS STEEL 
MAIN HINGE SHAFT 


HEAVY SOLID BRONZE 
GATE HINGE 


STAINLESS STEEL KEY 


DUAL STAINLESS STEEL 
GATE PINS 


JOURNAL A.W.W.A. 


GATE ALWAYS TIGHT 
AGAINST 
INCLINED SEAT 
EVEN WITH SPRING 
REMOVED 


RUGGED CAST IRON 
BRONZE MOUNTED 


FULL CLEARWAY PASSAGE 


OUTSIDE LEVER AND SPRING 
ADJUSTABLE TO INSURE 
QUIET CLOSING 


STRAIGHT-THROUGH TYPE 


INCREASING TYPE 


CHECK VALVES 


Wherever you want positive elimina- 
tion of check valve SLAM on pump 
shut-down, low loss of head, and 
long valve life—use Rensselaer Check 
Valves. The adjustable spring tension 
positively seats the gate the moment 
the water column in the discharge 
line comes to rest. 

Rensselaer Check Valves are made 
in both the “straight-through” and 
“increasing” type. The latter saves 
space by eliminating increasers. 


Construction throughout is rugged, 
simple. Built of high tensile strength 
corrosion-resistant iron, stainless 
steel, durable bronze. Alemite fittings 
on sizes 16” and larger. 

Send for a Rensselaer Representa- 
tive for any problem con- 
cerning Valves, Hydrants 
or other Rensselaer prod- 
ucts. His seasoned advice 
is yours, without obliga- 
tion. 


LEADERSHIP FOR OVER 65 YEARS 


REN 


Gote Volves © Squore Bottom Volves © Topping Volves ond Sleeves 
Hydronts Check Valves Air Release Volves 


RENSSELAER VALVE COMPANY °* TROY, N. Y. 


Division of Neptune Meter Company 
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NAL cover. As shown in the repro- 
duction herewith, Merkel’s 1947 photo 
was more successful in bringing out 
the heterocysts, although the individual 
cells are consequently less distinguish- 
able. 

It is of course quite difficult to recog- 
nize the identifying characteristics of 
various microscopic organisms from 
a reproduction of a photomicrograph, 
particularly when the organism pic- 
tured is coil-like in shape as in the case 
of Anabaena flos-aquae. 


(GJEORGE J. TURRE 
San. Engr., Board of Water Comrs. 
Denver, Colo.; Sept. 6, 1949 


In thanking Messrs. Riddick and 
Rossum for bringing the matter up and 
Mr. Turre for clearing it up, we'll 
admit to a fleeting thought or two of 
photogenicide.—Eb. 


The Noes in Front 
To the Editor: 


Cover pix? Count me nix! En- 
large type for volume and page num- 
bers, month and year on backbone for 
easier reference and you've turned the 
trix to make a fine mag even better. 

M. T. (HANK) BRAMMAN 


National Cast Iron Pipe Div. 
Los Angeles, Calif.; Aug. 22, 1949 


To the Editor: 


Here is my vote to discontinue the 
“picture cover” on the Association 
JournaL. I consider the JoURNAL a 
handy reference on current water 
works affairs, which becomes less 
handy when the table of contents is 
hidden several pages deep. 

Cari B. JouHNsTON 


Taylor & Taylor, Engineers 


Los Angeles 14, Calif.; Aug. 22, 1949 


(Continued from page 40) 
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To the I:ditor: 


I agree with Mr. Aldrich and Mr. 
Weir in their preference for having 
the contents for the JouRNAL printed 
on the front cover. . I would also 
like to see you return to your old policy 
of printing abstracts. I can see no 
good reason for calling them ‘“Conden- 
sations,” instead of “Abstracts,” and | 
do not like the idea of having them in- 
cluded in the advertising where it will 
be inconvenient to bind the JouRNALS 
without retaining the advertising ma- 
terial. 

J. R. Rossum 


San. Engr., Caltfornia Water Service 
Co. 
San Jose, Calif.; Aug. 22, 1949 


lo the I:diter: 


Since you seem to be in a quandary 
about your front cover, let me add my 
vote to those of Mr. Aldrich and Mr. 
Weir, thus making this a majority... . 

Incidentally, | think the recipe for 
“Fingerlings” [August P & R p. 8] ts 
only equalled by the ancient directions 
for preparing “Planked Carp.” 

Joun F. SKINNER 


1610 Idlewood Rd. 
Glendale 2, Calif.; Aug. 23, 1949 


To the I:ditor: 


Would like to see the contents printed 
on the cover. Many times I have 
found an article easily when I did not 
have benefit of the index to guide me. 
A picture is nice but not needed to 
“sell” the magazine in our case. (We 
take it and like it!!) 

Perhaps the contents could be worked 
in two columns near the top and the 
major lower portion given to a picture. 

Ropert L. Heck 


Supt., Municipal Filtration Plant 
Pittsburg, Calif.; Aug. 29, 1949 
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Deep Well Turbine Pumps 


for 


"THAT DELIVER 
plus performance 


= iasting dependability 


unsurpassed economy 


FAIRBANKS-MORSE 
A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES « PUMPS © SCALES 
MOTORS © GENERATORS © STOKERS © RAILROAD MOTOR CARS 
and STANDPIPES © FARM EQUIPMENT ¢ MAGNETOS 


Paper Stock Pumps Frame Constructed Rotary Pumps Motor Drive (0 
Two-Stage Builtogether Pumps and Trash Pumps 
Horizontal Angle Flow Pumps 
4 
Builtogether Centrifugal Pumps Centrifugal Pumps: 
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To the Editor: 


May I cast my “vote” for the con- 
tents on the cover of the JouRNAL. My 
own reaction is that the JoURNAL needs 
no sales appeal in the form of cover 
pictures, but fellows like me do need 
that list of contents for the frequent 
references we make to the JoURNAL in 
between indexes. 

Martin E. FLENTJE 
Research Engr. 


Glen Ridge, N.J.; Sept. 2, 1949 


To the Editor: 

I would like to cast my vote for 
continuing the cover picture for the 
Journat. I think that a picture adds 
to the looks of the JourNAL. Who 
knows? Maybe you will print a pic- 
ture of our new water plant now:un- 
der construction, to be finished about 
the first of the year. 

Max D. SAUNDERS 


Univ. of North Carolina 
Chapel Hill, N.C.; Aug. 18, 1949 


To the Editor: 

Thanks for the microorganisms cover 
by George Turre. The cover made a 
contact in my sleepy head and I have 
asked Turre for microphotos of some 
organisms common to Denver and Salt 
Lake City to use in illustrating just 
what, for example, Anabaena looks 


(Continued from page 42) 
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Here, then, is one vote for continued 
cover pictures and my order for 20 
extra copies of the August cover. 

E. L. 


Black & Veatch, Cons. Engrs. | 


Kansas City 2, Mo.; Aug. 26, 1949 


Picover lovers to your ball points; 
the score’s 9 to 5 against you, and this ) 
is the beginning of the ninth—month if | 
not inning.—Ep. 


To the k:ditor: 


Regarding the present controversy— 
pictures or table of contents on the 
cover—I am neutral. I do, however, 
enjoy the pictures and find it no con- 
siderable inconvenience to have to turn { 
a few pages to find the table of con- 
tents, as do readers Riley and Aldrich. 

My suggestion for changing the 
JouRNAL would be to place all adver- 
tising on pages in one section so that 
they could be removed, thus keeping 
down the size of the bound volumes. 
You will probably not agree with this 
suggestion because when reading ma- 
terial is spaced in with advertising, the 
reader has to turn all the pages to read 
all the departments of the JOURNAL, 
and in so doing will note some ads 
which he otherwise might not see. 

H. 


San, Engr. 

Esso Engineering Dept. 
Standard Oil Development Co. 
Crawford, N.J.; Aug. 19, 1949 


Protection 


Means Lowest Cost 


INERTOL 


COMPANY.INC. 


FACTORYs HEAD OFFICE 
470 FRELINGHUY SEN AVE. 
NEWARK 5.NJ. 


WLSTERN BRANCH 


64 SOUTH PARK 


SAN FRANCISCO7.CAL. 
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K&M “Century.” ASBESTOS-CEMENT PIPE 


No corrosion 
= No tuberculation 
= No electrolysis 
No flow reduction 


The “‘infections’”’ that deteriorate the strength 
and capacity of water raains are just simply 
ruled out by the basic composition of K&M 
“‘Century”’ Asbestos-Cement Pipe. The limits 
of durability are extended indefinitely, yet 
this pipe is relatively light in weight. 


Cost shrinkage begins with low shipping 

weight. Laying is done with low-cost equip- 

ment. Labor cost falls because this pipe is 

so easily placed, with any needed cutting 

and tapping done at the site. Time cost per 

Aatine made -hsbeslos... joint is low and results are safeguarded by 
Keasbey & Mattison has made it “Century” flexible couplings, with their 

serve mankind since 1873. ample latitude for radius and gradient. 


Here are joints and pipe that make a line 
highly resistant to traffic vibration, earth 
settlement, and Time. Age merely strengthens 
K&M “‘Century”’ Pipe. Flow area and the 
friction factor don’t change. Therefore con- 
tinued pumping economy in the line is as 
certain as the economy of the whole K&M 
pipe installation. That is why men who bring 
this pipe to a community can take pride in 
their recommendation. For full information, 
write us. 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
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Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May ‘'47) 


indicates volume 39, page 473, issue dated May 1947. 
If the publication is paged by the issue, 39:5:1 (May '47) indicates volume 39, number 
5, page 1, issued dated May 1947. Abbreviations following an abstract indicate that it 


was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 


Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 
Britain); P.H.E.A.—Public Health Engineering Abstracts; W.P.R.—Water Pollution 


Research (Great Britain). 


PUMPS AND PUMPING 
PLANTS 


Design, Construction and Testing 
of Water Works Pumps. H. ULMANN. 
Wtr. & Sew. (Can.) 86:7:21; 86:8:24; 
87:1:24 (July, Aug. 48; Jan. °49). 
Hydraulic laboratory of Dominion 
Eng. Works, Ltd., which permits 
almost unlimited combination of test 
setups, described. Vater flows from 
main storage tank of 20,000-gal. capac. 
to airtight suction tank in which 
partial vacuum corresponding to any 
desired suction lift can be created by 
throttling intake sluice gates, thence 
through pump being tested, Venturi 
meter, weir flume and back to storage 
tank. Test models with impellers of 
12-20” diam. used. Tests include 
capac., head, efficiency and cavitation. 
Relation between specific speed and 
efficiency shown on graph _ plotted 
from actual tests. Maximum effi- 
ciency of 90% occurs at specific speed 
of about 135 and over 89° % has been 
obtained with specific speeds from 90 
to 195. Abrupt drop in efficiency in 
lower range of specific speeds. _ Instal- 
lations made in Ottawa and Peter- 
borough, Ont., described. In °37, 2 
motor-driven centrifugal pumps of 
9400 U.S. gpm., 284’ head, discharging 
into 42” pipeline 900’ long, installed 
for Yukon Consolidated Gold Corp., 
Dawson, Yukon Terr. Pump reversal, 
valve slamming and excessive pressure 
on power interruption prevented by 
equipping each unit with flywheel and 
tilting-disc check valves with dash- 
pots. Surge and time reverse flow 


(Continued on page 48) 


begins in these and in standard pump- 
ing units under installation conditions 
shown graphically. Beginning of re- 
verse flow retarded from 0.83 sec. for 
standard unit to 2.42 sec., permitting 
smooth valve closure and relatively 
small pressure rise of 48’, compared 
with 108’ in standard installation. 
All theoretical treatments of centri- 
fugal pump design involve certain 
suppositions to bridge gaps between 
theory and fact. Laws of similitude, 
however, permit prediction of perfor- 
mance of any size pump operating at 
any speed if performance known for 
similar unit having water passages of 
exactly same dimensional proportions. 
Application of these laws in pump de- 
sign outlined and results attainable 
illustrated by data on units at Toronto 
R. C. Harris plant. Station contains 
11 pumps ranging in capac. from 5 to 
50 mgd. (Imp.), all carefully tested 
before acceptance, and hence results 
truly comparable with lab. model tests. 
There are 4 raw-water, 3 wash water 
and 4 filtered-water pumps, latter 
consisting of 2 single-stage pumps in 
series and coupled together for single- 
motor drive from one end. Head per 
stage varies from 54’ to 135’ and 
specific speeds range from 73.2 to 
187.1. All are horizontal-shaft, verti- 
cal-suction, vertical-discharge, double- 
suction units directly connected to 
motors operating on 2300-v, 3-phase, 
25-cycle current. Induction motors 
used for wash water pumps and syn- 
chronous motors for others. Largest 
of cast-bronze impellers over 3’ diam. 
Each unit specially designed on basis 
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Years Protection 


earned Koppers Bitumastic 


this job! ... 


In 1948--when the city of Spring- 
field, Mass., met increasing de- 
mands for water with 26,000 feet 
of new 48-inch line — Koppers 
Bitumastic® 70-B Enamel was 
specified as an interior and ex- 
terior protective coating. With 
good reason, too, for Springfield 
engineers had first-hand knowl- 
edge of the long-lasting protec- 
tion of Koppers Bitumastic. 

In 1909, when Springfield’s West- 
field Little River System was 
started, seven miles of 42-inch 
line were coated with Koppers 
Bitumastic. For 40 years, the 
Bitumastic Coating has kept flow 
capacity high and guarded the 
line against corrosion. Other lines, 
laid in 1929 and 1948, also are 
protected by Bitumastic. 

Inside the pipe, the glass-smooth, 
high-gloss surface of Koppers 
Bitumastic Enamel forms a bar- 
rier against tuberculation, rust 
and corrosion. Bitumastic keeps 
water from touching the under- 
lying steel pipe surfaces ; 
protects against the corrosive ac- 
tion of soil chemicals . . . has 
high electrical resistance. And it 
won't deteriorate with age. 

If you’re planning a water or 
sewage line, turn the coating job 
over to engineers of Koppers Con- 
tract Department. They’ll handle 
it from start to finish, assuring 


long-lasting protection for the Springfield’s new 48-inch line 
project. Write for complete in- railroad tracks through 
placed in an open cut. The 
formation on Koppers Contract others in the Springtield system, 
Service. with Koppers Bitumastie Enamel. 
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KOPPERS COMPANY, INC., Dept. 1014T Pittsburgh 19. Pa. 
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of model tests to give highest efficiency 
at desired capac. and normal head, 
conditions of purchase including pro- 
vision for reductions in price for effi- 
ciencies below those guaranteed. Re- 
ductions, based on anticipated values 
of pump efficiency variations, ranged 
from $650 to $4450 per 1°¢ efficiency 
for raw- and filtered-water units and 
$280 to $350 for wash water pumps. 
Great care observed in detg. effi- 
ciencies, including use of calibrated 
instruments photographic re- 
cording of instrument and gage read- 
ings. (Guaranteed overall efficiencies 
exceeded by 0.9-3.3°%. General data 
for each unit tabulated and_perfor- 
mance of raw-water pumps depicted 
graphically and compared with model 
tests. R. C. Harris Pumping and 
Purif. Plant, Toronto, includes 4 raw-, 
4 filtered- and 3 wash water pumps. 
Two largest filtered-water units, 25- 
mgd. capac. and 270’ head, are 
2 single-stage, double-suction pumps 
piped in series and coupled for single- 
motor drive from one end. Max. 
permissible speed for 25-cycle power 
was 750 rpm. Particular attention 
paid to design of U-shaped interstage 
connection below floor level to prevent 
whirl induced in standard elbows and 
bends. Design of elbows, based on 
experience with elbow draft tubes in 
hydraulic turbines, checked by model 
tests. Overall efficiency 88.4 and 
88.607, compared with 86.06% guar- 
anteed. Only unit which did not 
meet guarantee in first form was 50- 
mgd. raw-water pump. Noise indi- 
cated coming and going whirl in suc- 
tion passages. Exact model showed 
similar low efficiency and noise. Suc- 
tion nozzle had been made relatively 
shorter than indicated in original 
model and this departure from model 
design led to considerable variation in 
performance. New lower-half casing 
of design homologous to original model 
gave overall efficiency of 88.49%. Ex- 
perience confirms value of model test- 
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ing. Large-capac. centrifugal pumps 
must be fabricated individually. 
Problems involved in interpretation 
of model test data in arriving at 
satisfactory design discussed.—R. F. 
Thompson. 


Control of Cavitation Effects in Water 
Works Pumps. H. ULMANN. 
& Sew. (Can.) 87:3:15 (Mar. '49). 
When water flows through zone where 
absolute pressure below vapor pres- 
sure of water at operating temp., 
small, vapor-filled cavities form and 
grow. higher-pressure zone 
reached, vapor condenses and cavities 
collapse with great rapidity. Impact 
of molecules upon one another so great 
that rebound causes cavities to re-form 
and again collapse. When collapse 
occurs near wall, molecules bombard 
wall with such intensity that pitting 
eventually results, and, as pits create 
favorable conditions for cavitation, 
condition — self-accelerating. Certain 
stainless steels very resistant to cavita- 
tion. Admittance of air at strategic 
points to provide shock-absorbing 
cushions another means of minimizing 
pitting. Cavitation may be due to 
excessive draft head and suction lift, 
deviation of operating conditions from 
point of best performance, faulty de- 
sign, rough surfaces or vibration. De- 
sign faults include incorrect blade 
angles, abrupt curvature, maldistribu- 
tion of flow areas and unbalanced pro- 
portions of component parts. Abrupt 
curvature causes streamlines to part 
from boundary surfaces. such 
instances, cavitation may occur in 
high-pressure zones where least ex- 
pected. Excessive cavitation results 
in low efficiency, low power and capac. 
relative to model performance, and 
noisy operation. Ability of pump to 
lift water is measured by cavitation 
factor, ‘Critical sigma’’ corre- 
sponds to suction lift at which cavita- 
tion begins, increase causing definite 
drop in efficiency and capac. Cavita- 
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NDALAY TO MANHATTAN 


TOPEKA TO TIMBUKTU... 


7o PROPOATIONEERS % Little Red Pump 


%Proportioneers% Heavy Duty Midget Chem-O-Feeder — “The Little 
Red Pump” — is known and trusted in every corner of the world. To the 


A.W.W.A. 


Chinaman, African, and American alike it means safe, pure water. It 
handles the all-important jobs of water sterilization, taste and odor 
control, water softening, and dozens of other water treating applications. 
Because of its extremely simple, rugged construction, the Little Red 
Pump can be safely operated by almost anyone. It treats from a few 
gallons to a million gallons of water a day and feeds chemicals up to 


7'2 g.p.h. against pressures to 85 
p.s.i. The chemical being fed 
shows plainly in the “See-Thru” 
plastic head and the action of the 
valves and diaphragm is clearly 
visible. Over 27,000 %Propor- 
tioneers% units right now are 
making this a healthier, better 
world to live in. 


Write for Bulletin HDM-2 


(FEEDS eee 


she other water 


Hypochiorite Solution 
Hexametaphosphate 
Alum Solution 

Ferric Chloride 

Soda Ash 

Sodium Fluoride 


hemicals 


PROVIDENCE 1, R. I. 
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tion factor corresponding to design 
and form of pump can be ascertained 
by test only. Varying suction lift 
while maintaining pump speed const. 
is most economical test procedure for 
relatively large model pumps. Ar- 
rangement for such tests described, 
together with examples of tests. 
Must be remembered that laws of 
similitude not dependable for opera- 
tion at sigma values less than “‘critical 
sigma.”’ Good practice, therefore, to 
choose pump designs having perfor- 
mances within zone of safe operating 
sigma. One of raw-water pumps (40 
mgd.) at R. C. Harris plant, Toronto, 
has pump efficiency of 93.5° but 
rumbles somewhat and requires small 
air admission at suction inlet for 
damping noise caused by slight cavita- 
tion. Some deviation ir shape and 
form of casing and impeller may have 
shifted starting point of disturbance 
into field of higher heads. Nodamage 
has resulted and efficiency and capac. 
not affected. Model testing in specific 
speed range 60-200 has shown that, 
for properly designed impeller blades, 
number of blades has practically no 
influence on quality of performance.— 
R. E. Thompson. 


Water Works Power Plant Practice. 
The Comparative Costs of Steam-, 
Diesel- and Electrically Operated 
Machinery. T. P. WaAkEForD. Wtr. & 
Wtr. Eng. (Gt. Br.),52:169 (Apr. '49). 
Types of duty required of water works 
pumping plants are: [1] pumping raw 
river water into reservoirs—occasional 
operation; [2] pumping raw river 
water reservoirs—continuous 
operation; [3] filtration plant ma- 
chinery; [4] basis-load stations—after 
filtration river-derived water 
pumped into supply from large basis- 
load stations, whose costs are difficult 
to generalize because of wide range 
of load factor and power consumption; 
5] repumping stations, taking water 
from service reservoirs and pumping 


most 
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it into others at still higher levels; [6] 
well stations; and [7 ] booster stations, 
taking water from main under pressure 
and forcing it into adjacent system at 
increased head. Types of plant avail- 
able or contemplated are: [1] steain, 
from mechanically fired boilers in 
excess of 250 psi. and 650° F. (turbines 
driving centrifugal pumps most eco- 
nomical); [2] Diesel engine drive cen- 
trifugal or reciprocating pumps; [3] 
gas engines; [4] gas turbines not now 
in use for pumping; and [5] electri- 
cally driven plant. Reciprocating 
pump reliable and highly efficient 
piece of machinery but heavy first 
cost makes it expensive to install. 
Centrifugal pumps low in first cost, 
occupy relatively little space and 
reasonably efficient. In selection of 
suitable pumping plant, capital costs 
can be divided into machinery, build- 
ings, land, fuel storage, contingencies 
and local tax charges. Operating 
costs comprise: fuel or power, lubricat- 
ing oil, repairs, wages, general maint., 
stores, supervision, lighting and heat- 
ing. Rates of fuel or power consump- 
tion used herein, except as noted, are: 
steam turbines driving centrifugal 
pumps, 10-15 Ib. steam per water 
hp-hr.; oil engines driving centrifugal 
pumps, 0.5 Ib. oil per water hp-hr.; oil 
engines driving elec. generators, 0.55 
lb. oil per kwhr. Eff. of elec. motors, 
including transformer 90%. 
Power factor, 0.9. Eff. of centrifugal 
pumps, 75%. Overall eff. of elec. 
pump. set, 1.1 kw. per water hp. 
Boiler evapn., 7.5 Ib. steam per Ib. 
coal. In raw water, occasional-pump- 
ing station lowest annual cost is that 
of electrically operated station at 
5.54d per water hp-hr. If plant runs 
continuously, lowest annual cost is 
Diesel plant at 6.25d per water hp-hr. 
If favorable rates could be obtained, 
there is not much doubt that electri- 
cally driven plant would be installed 
in new station. In raw water con- 
tinuous pumping, all elec. rates give 
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Where the pressure’s on-reinforce and 
protect all joints of cast iron pipe with 


CLOW BELL SPLIT SLEEVES 


de 


Today Municipal Water Departments all over 

the country realize the value of playing it safe with 

CLOW MECHANICAL JOINT BELL SPLIT 

SLEEVES. In fact, the use for the F-1205 Bell Split 

Sleeves has become “‘standard practice” for reinforcing 

and safeguarding the joints of cast iron pipe where pipe he sg 
lines pass under railroad tracks or highway truck » 
routes, through marshland or under water, and F-41205 

any locations of piping not easily accessible For pipe sizes 3 to 16 inches 

in case of emergency. 


No Lead ...No Jute...No Calking 


Write for completely illustrated descriptive circular 


JAMES B. CLOW & SONS 
201-299 North Talman Avenue * Chicago 80, Illinois 
and their Nateonal Cast Iron Pipe Division, Birmingham, Ala.; subsidiaries 
Eddy Valve Co. Waterford, N. Y.; lowa Valve Co, Oskaloosa, ta. 


Make repairs to pipe barrel with F-1200 Clow 
Mechanical Joint Straight Split Sleeves. Sizes 12-inch and 
smaller will repair length-wise breaks up to 8 inches; 
sizes 14-inch and 16-inch, up to 17 inches. 


For pipe sizes 3 to 16 inches 
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lower costs than Diesel or steam working cost of any system. Approx. 
plants. In filtration plant, lowest est. of power lost by rotor resistance 
annual cost is 2.49d per water hp-hr. method of motor speed control when 
when reservoir pumping done by high- driving centrifugal pump shows 
speed Diesel engines and filter pumps P=7(w,;—w:) where P is rotor loss, 
operated by purchased electricity. 7 is torque, power of rotating field is 
In repumping station, elec. scheme Tw), power of rotating output is Twos, 
will give lower cost, at 1.84d per water and w angular speed of impeller. In 
hp-hr. Well station shows electricity all but minor pumping stations stand- 
with lowest annual charges at 1.68d by generating machinery must be 
per water hp-hr. In booster station, installed. If power rate warrants, 
oil engines would not be competitive standby generators can be used for 


with elec. motors. Therefore, com- peak-lopping in winter and waste heat 
parison lies between various (elec.) produced used for warming buildings. 
rates. Lowest annual cost is 3.22d —H. E. Babbitt. 


per water hp-hr. In heating pump- 

ing stations electricity not competitive Submersible Pumps and Motors. W. 
with coke or oil for direct heating of L. GARDINER. Wtr. & Wtr. Eng. 
building. If heat pumps used, one (Gt. Br.) 51:530 (Nov. °48).  Sub- 
elec. rate gives working costs lower  mersible motor British invention, first 
than those for coke-fired boiler, but being patented by W. R. MacDonald 
oil engine-driven plant incurs lowest in ’08. Reed-Cooper designed first 
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BACTERIA 


Can the action 


of sulfur bacteria. NO 
(Thiobacillus thio- | 
oxidans) on sulfur JOB 


be prevented by the T00 
use of a bactericide in a sulfur joint- 
ing com d? LARGE 
pound? 

The answer, by qualified authorities 
is YES! 

Atlas research made use of this in- 

Actual Usere—THE BEST PROOF OF 

formation. Tegul-MINERALEAD has Prove our claims that Everson SterElators are t 


contained a bactericide in correct pro- te LOW 


portions for more than two years. Everson SterElators METER-MIX-FEED Chlorine 
accurately for all water SterElizinG requirements. 
Furnished for manual or automatic operation. 


Everson SterElatorS utilize a high vacuum. 
MORE THAN EVER The ee, METERS have a 10 to | ratio. 
| nd for list of installations. 


SUPERIOR S la ons 
For Jointing Bell and Spigot Pipe 
THE ATLAS MINERAL PRODUCTS COMPANY | everson bo rms CORPORATION 
Mertztown, Pa. Houston, Texas 221 West Huron Strest, Cilcage 18, 
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Cuba's new Havana Aqueduct, completely 
protected from corrosion by Centrilining 


HAVANA 
AQUEDUCT 


> > HAVANA’S BRAND NEW WELDED-STEEL AQUEDUCT 

HAS BEEN PERMANENTLY PROTECTED FROM TUBERCULATION 
AND LEAKAGE BY A THIN, DENSE CEMENT LINING PLACED 
BY THE CENTRILINE PROCESS. 


The new pipe line—68” in 

diameter and 28.809" long— 

was built for the City of 

Havana by M. A. Gonzalez 

del Valle. General Contrac- 

tor. The steel pipe was fab- 

ricated and installed by 

Compania de Ingenieria 

Morgran, S. A. of Havana. 

Because it is a vital link in 

Havana's new system it was 

Heavy rains made tractors useless but ° 

Centriining was completed in record time lined in place with centrifu- 
gally applied cement mortar, 

This protective cement 


CENTRILINE CORPORATION mortar lining will more than 


pay for itself within a few 


140 CEDAR STREET - NEW YORK 6, N. Y. vears through sustained car- 
rving capacity and low 
pumping costs. 

PPP Do you want the 


CEMENT MORTAR LININGS FOR WATER MAINS complete facts on Cen- 


trilining? Send for 28- 
page illustrated bulletin. 


with A.W.W.A. Specifications 


« 
i — 
ao: 
‘ 
f 


British borehole type motor in °30. 
Submersible motor squirrel-cage type. 
Rotor revolves in water and stator 
conductors kept from contact with 
water. Water kept from windings by 
mech. means usually in form of thin 
alloy steel tube forming inner wall of 
stator. In ‘‘wet stator’? motor wind- 
ings insulated by dielectric impervious 
to water. Full use made of excellent 
cooling properties of water. Dielec- 
trics used are rubber, synthetic rub- 
ber, polythene and polyvinyl chloride. 
Thermoplastic materials superior to 
rubber. Stator windings usually ‘‘for- 
mer-wound” in dry-stator motor but 
are “pull-through” in wet-stator 
machine. Either type can be con- 
nected in star or delta. Most sub- 
mersible motors have water-lubricated 
journal bearings. With any medium 
other than water, units must be sup- 
plied with fresh lubricants at definite 
intervals; 1500 to 6000 hr. running. 
Dry motor smaller than wet motor for 
same power, but heat dissipation diffi- 
cult in dry motors, limiting them to 
about 70 hp. In dry motor, stator 
enclosure device prevents pressure 
equalization and limits depth at which 
pump may be installed. Pump part 
of unit follows vertical centrifugal 
pump practice to certain extent. 
Main designs bowl type, cell type and 
casting type. Impellers mostly of 
radial and mixed flow types. Former 
give high head per stage; latter used 
for moderate heads and large quants. 
Axial thrust of impellers cared for by 
fitting high-duty thrust (bearing) in 
motor. Materials used in bearing in- 
clude pads of stainless steel, alu- 
minum, bronze and phenolic resin. 
Submersible pumping units made in 
wide range of sizes from fractional hp. 
to 400 hp. In addn. to borehole types 
there is marine submersible salvage 
pump. Accessories needed for bore- 
hole installation are steel or cast-iron 
rising main, control gear, trailing 
cable, and valves. It is customary to 
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fit gate and check valves on discharge 
from pump. Largest submersible 
pumps in use made for dewatering 
flooded tin mine in Malaya. Each 
of four units has capac. of 750 gpm. 
(Imp.) against lift of 1280’. Each 
motor develops 400 hp.—H. E. Babbitt. 


Velocity Distribution in Roto- Dynamic 
Pump Casings. HERBERT ADDISON & 
RAMADEN SADEK. The Engr. (Gt. 
Br.) 186:459, 484 (Nov. 5, 12, '48). 
Basic plan in all expts. to establish 
suitable transverse plane in or near 
pump outlet flange, to choose number 
of representative points in this plane, 
and at each to try to measure magni- 
tude and direction of water veloc. 
Measurements made at const. pump 
speed and various flow rates.’ Instru- 
ment used pitot cylinder, adaptation 
of pitot tube which permits veloc. 
components in two directions at right 
angles to be closely estd. What 
strikes eye is helical or spin motion 
of water as it leaves pump.  Direc- 
tion of spin progressively changes 
as rate of discharge rises. At lowest 
rate whirl is counterclockwise, at 
highest rate of flow there is clockwise 
whirl. Zero whirl seems to occur at 
88°) discharge. Flow conditions 
within rotor can be deduced from 
study of simpler types of rotor at low 
rates of discharge. While water is in 
rotor it rotates with respect to pump 
shaft and corresponding tangential 
component is termed “whirl.” Within 
volute, on other hand, it appears that 
axis of rotation of water perpendicular 
to pump shaft. To denote this tan- 
gential component, term ‘‘spin’”’ used. 
Spin veloc. components of trivial 
magnitude or absent altogether. For 
one discharge there may be great 
variation in vertical veloc. compo- 
nents, from 0.5 m./sec. at point of 
traverse nearest pump shaft to nearly 
6 m./sec. at most distant point. 
Examg. trend of veloc. distrs., sur- 
prising uniformity observed so long as 
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For dependable 
8-minute softening use the 
streamlined Permutit @ Spiractor ® 


Permutit has added new speed to lime treatment. 


The Spiractor softens water twenty times faster 


than old style methods and takes up far less space! 


but SURE! 


The Spiractor is sturdy and dependable, operates simply, 


and requires a minimum of maintenance. Raw water 


mixed with lime enters at the base of the cone at 


a velocity high enough to suspend a catalyst bed 


of calcium carbonate granules, low enough to avoid 


carry-over. The water softening reaction results in 


yrecipitates that are deposited on these granules by 
} \ 


accretion, Enlarged granules are drawn off 


through valve in base—and disposed of as easily as 


moist sand grains. No messy sludge to get rid of! 


The softened water, clear and low in 


alkalinity, is ready for suitable filtration. 


Write for details to The Permutit 


Company, Dept. JA-10, 330 West 42nd 


Street, New York 18, N. Y., or to 


The Permutit Company of 


Canada, Ltd., Montreal. 
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For over 35 Years Water Conditioning Headquarters 


pump discharge below designed value. 
Thereafter important variations take 
place. Theory that type of free vor- 
tex motion prevails would imply that 
inner filaments near impeller rim move 
faster than filaments near outermost 
wall of volute. If such motion ex- 
isted in pump examd. it had been 
damped out by time stream reached 
lower measuring plane. Conventional 
method of estg. total energy received 
by liq. based on [1] pressure meas- 
urements at inlet and outlet flanges, 
[2] ests. of mean veloc. at flanges, 
deduced from pump discharge, and 
assuming that veloc. vectors uniform 
over whole area. What little justifi- 
cation there may be for this assumption 
is revealed by these studies. Total 
kinetic energy per sec. passing meas- 
uring plane can be expressed thus: 


E, = Qw ( / | 


E, = Yw(Aa)V 
2g 

where Q is discharge, w is density of 
water, A is gross area of measuring 
plane, U is absolute water veloc. at 
point, Aa is small area in plane con- 
taining that point, | is component of 
U normal to plane, E, is nominal 
energy and /; is true energy. Then 
difference as percentage of nominal 
100(, — En) 
Tle 

In screw pump at 31°; flow, energy 
excess is 4°); in centrifugal pump at 
140% flow, energy excess is 33;. 
Does this imply that pump gross efh- 
ciencies can be augmented by equiv. 
amts? In general it would seem that 
question of energy recovery of mo- 
ment only when pump discharge much 
below or above designed discharge.— 


H. Babbitt. 


energy gain in pump is 


Axial-Flow and Propeller Pumps for 
Water and Sewage. H. Uimann. 
Wtr. & Sew. (Can.), 87:4:25 (Apr. 
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49). Propeller type pumps suitable 
for large quants. at low heads—up to 
35’—without unduly low setting. Whirl 
conditions at inlet to impeller reduce 
capac. and eff. and may cause cavita- 
tion, hence design of suction well im- 
portant. Means of preventing whirl 
outlined. In contrast to centrifugal 
pumps, power input highest at shutoff 
(200-3000 of that at best eff.) and 
decreases with increasing discharge 
and decreasing head. Therefore should 
never be operated against shutoff pres- 
sure. Siphon arrangement for dis- 
charge pipe dispenses with gate and 
check valves and provides soln. for 
water hammer problem. Opening of 
air inlet valve at top of siphon upon 
stopping pump breaks vacuum and pre- 
vents reverse flow which otherwise oc- 
curs quickly. In ’35, 3 units installed 
at Montreal filter plant, each of 50- 
mgd. capac., and designed to operate 
under 18.5’ head and at 400 rpm. Guar- 
anteed eff. of 77% exceeded by 3%. 
No cavitation or wear and spare im- 
peller never used. Similar pumps be- 
ing installed at Toronto’s new sewage 
disposal plant. Also used for con- 
denser cooling water, drydocks and 
power plants.—R. E. Thompson. 


Effect of Setting on Performance of 
Centrifugal and Propeller Pumps. 
Ronert W. Ancus. Wtr. & Sew. 
(Can.), 87:7:27 (July ‘49). Much 
greater care must be exercised in low- 
than in high-head installations to keep 
plant losses to min. Similar head 
losses in valves and so forth represent 
much greater percentage loss in for- 
mer, and danger of rupture due to wa- 
ter hammer pressure greater as pres- 
sure rise much higher percentage of 
normal. Example described with illus- 
trations and diagrams of installation 
in which capac. was 93.806 and power 
consumption 106° of rated quants.. 
whereas improved setting would have 
permitted 104.80 of rated capac. with 
95% of rated power, and reduction in 
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Many are the reasons why Smith hydrants 
are used by Americas leading cities ! 


George Washington 
Bridge, N. Y. 
Capitol Building, 
Wash., D.C. 


Independence Hall, 
Phila. 
Empire State 

Bldg., N. Y. 


New York — Philadelphia — Washington — Balti- 
more—St. Louis—Providence and scores of other 
cities throughout the nation use SMITH hydrants 
—and not without good reason. A few of these 
reasons can easily be seen upon inspection of the 
hydrant section shown at the left. 


1 Working parts easily removed from top. 

2 Frangible couplings for collision protection. 
3 Maximum flow due to large stand pipe areas, 
4 Tapered, frost-proof barrel 

5 Compression-type valve. 


6 Positive action drain—always closed when main valve is 
open. 


31 


NN 
THE A, P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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power consumption per unit vol. from 
112 to 91% of rated consumption. 
Water hammer pressure due to sudden 
closure of foot valve on suction side 
only device acting as check valve in 
installation—resulted in cracking of 
casings in 2 of 3 pumps. “Sudden clo- 
sure” defined, and emphasized that 
magnitude of water hammer pressure 
is mainly function of rapidity with 
which veloc. in pipe reduced and has 
little to do with length of pipe involved. 
—R. Thompson. 


BACTERIOLOGY 


The Survival of Pathogenic Intes- 
tinal Bacteria in Well Water. D. 
Bartos, J. BANsAGr & K. Bakes. Z. 
Hyg. Infektionskrankh. (Ger.), 127: 
3/4:347 (June 20, '47). Small, shal- 
low, cement-lined wells sunk in sandy 
gravel soil and infected with large 
numbers of organisms of enteric and 
dysentery groups. No evidence of mul- 
tiplication found and number of organ- 
isms fell rapidly. Cultures made from 
mud at bottom of wells remained posi- 
tive for periods up to 45 days from date 
of infection. These cultures proved to 
be more sensitive in detecting infecting 
agent than cultures made from pad of 
Seitz filter through which large vol. of 
water had been passed.—B.H. 


Bacteriology of Water Samples 
From Water Mains. 
Taytor. Proc. Soc. Applied Bact. 
(Gt. Br.), 1:34 (°47). Water samples 
obtained from distr. system with wells 
as source found to be of high order of 
bact. purity. In contrast, river-derived 
supplies, after treatment including 
postchlorination, invariably showed 
contamn. when sampled from distr. 
systems. Chlorine-resistant aerobic 
spore-formers predominating organism 
at 37°C. incubation temp., with occa- 
sional sample being positive for coli- 
form group. “Growths such as fungi 
imperfecti and actinomycetes occur and 
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accumulate on inner surface of pipes” 
in large office and apartment bldgs., 
imparting moldy or musty odor to wa- 
ter. “It has become established prac- 
tice to sample every repaired and dis- 
infected main, and water in it must 
conform to accepted stds. of bact. and 
chem. qual. for mains water before it 
is returned to service.” There were 3 
possible sources of contamn. at site of 
repair: “(a) Disturbance of and infec- 
tion by silt in main. (b) Infection 
from mud and water in trench.” (c) 
Infection by jute yarn used for calk- 
ing pipe joints. In only one pipe was 
silt found to contain coliform organ- 
isms; however, tubercles on inner lin- 
ing of pipes found to contain sulfate- 
reducing bacteria. “On other hand, 
every sample of mud and water from 
trench found to contain coliform” or- 
ganisms. Small sample of jute pack- 
ing investigated from each repair job 
and found to be highly infected with 
bacteria, and coliform organisms of ev- 
ery type abundant. Apparent that jute 
packing might be source of subsequent 
water main contamn. Lab. examn. 
of tap water-soaked jute packing se- 
cured from repair operation, incubated 
at 4°, 10°, 16° and 22°C., showed in- 
crease in coliform count at 22°C. over 
period of more than 6 wks. At 16°C. 
and 10°C., increase much slower, and 
at 4°C. no multiplication of these or- 
ganisms whatever. Worth noting that 
Esch. coli has never been isolated from 
jute packing obtained directly from 
store or contractors, so fecal coli prob- 
ably acquired during handling on job. 
Fecal streptococci also recovered from 
raw jute. Anal. of results of tests 
from water samples from mains be- 
tween and °46 showed interesting 
seasonal effect in frequency of coli- 
form types. When water temp. rises 
above 10°C., Aer. aerogenes becomes 
prevalent, and above 13°C. irregular 


types appear more frequently.  Be- 
tween 13°C. and 17°C. number of 
Fisch. colt isolations increase.  Re- 
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1 » _ trailer mounted booster pump 
all this is 


and 
radio 


too, 
helps NATIONAL clean water mains faster, better and more economically 


.* 
magnetic locators 


The highly specialized equipment 
employed by the National Water 
Main Cleaning Co. today includes: 
walkie-talkie radio systems for 
maintaining constant communication 
between the point of operation and 
control valves or pumping stations, 
magnetic locators for tracing under- 
ground pipe, truck-mounted pumps for 
dewatering, trailer-mounted booster 
pumps for stepping-up pressure, pipe / Ti 
cutting machines and a tremendous 
variety of cleaning heads developed 
to meet the requirements of varying = \ 
pipe sizes, conditions and layouts. 

Even more important than adequate 
equipment is the experience necessary 
to cope with all conditions and situations. 
The nature of the obstruction, varying 
pipe sizes, unusual pipe layouts, the 
character of the water — all make each 
cleaning assignment an individual problen, 
calling for specialized experience, skill and pipe cutting machine 
equipment. 

We'll be glad to check the condition of 
your water mains, recommend the required 
treatment and estimate the cost of National 
Water Main Cleaning service. Write today. 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Building * ATLANTA, GA., 1221 Mortgage Guarantee Bldg. 
BOSTON, MASS., 115 Peterboro St. * CHICAGO, ILL., Room 1336, 122 So. Michigan 
Avenue « FLANDREAL, S. D., 315 No. Crescent Street * KANSAS CITY, MO., 422 B. 
M. A. Bldg. *« LITTLE FALLS, N. J., Box 91.* LOS ANGELES, CALIF., 448 So. Hill 
Street * OMAHA 5, NEBR., 3812 Castellar Street * RICHMOND 19, VA., 210 East Frank- 
lin Street ¢ SALT LAKE CITY, UTAH, 149-151 W. Second South St. *« SAN FRANCISCO, 
CALIF., 681 Market St. * SIGNAL MOUNTAIN, TENN., 204 Slayton Street * WACO, 
TEXAS, P. O. Box 887 * MONTREAL, 2028 Union Avenue * WINNIPEG, 576 Wall St. 
HAVANA *¢ MAYAGUEZ, PUERTO RICO * BOGOTA * CARACAS « MEXICO CITY. 
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searches have been undertaken into 
better methods of chlorination of mains 
and into methods of sterilizing and 
treating joint packing. —P.H.E.A. 


A Study of Coliform Organisms in 
the Melbourne Water Supply and in 
Animal Feces, With Observations 
on Their Longevity in Feces and in 
Soil. Doris A. Barpstey. J. Hyg. 
(Gt. Br.), 46:3:269 (Sept. Re- 
sults recorded obtained from study of 
coliform organisms in water sup- 
ply to city of Melbourne, Australia. 
Three large impounding reservoirs 
provide storage facilities, but water 
receives no further treatment either by 
filtration or chlorination. Catchment 
area carefully protected from public 
access, but wild animals and birds con- 
tribute fecal organisms to water. Wa- 
ter samples examd. by methods I and 
IV of Wilson and both MacConkey 
broth and lactose broth used as pri- 
mary media. Only 1.6° of MacCon- 
key broth presumptive-positive tubes 
failed in confirmatory test for coli- 
form types, while corresponding 
figure with lactose broth was 10.8%. 
Author does not consider that Clos- 
tridium welchii responsible for numer- 
ous unconfirmed positive results ob- 
tained in lactose broth because routine 
tests on potable water samples gave 
only 5.3% samples positive to Cl. 
welchii test and in these the organisms 


seldom exceeded 1 per 100 ml. of sam- 
ple. [Possible, however, that Cl. 
welchii counts would have been higher 
in pold. water samples in which high 
coliform counts recorded were ob- 
tained.] Specificity of 44°C. test for 
Esch. coli type | very high under Aus- 
tralian conditions. From 6986 coli- 
form strains examd., 4470 Esch. 
coli | and only 22 other strains pro- 
duced gas in MacConkey broth at 44°C. 
Of these, 19 were Irregular IL which 
has affinities with fecal coli and 3 were 
Irregular IV which has affinities with 
intermediate aerogenes-cloacae group 
(1.A.C.). Therefore production of 
gas at 44°C. very rare in organisms of 
L.A.C. type (0.040%). On other hand, 
investigation into specificity of citrate 
test for organisms of I.A.C. group 
gave results similar to experiences of 
other workers in that I.A.C. count by 
method IV augmented by growth of 
coli IT and nonlactose fermenting or- 
ganisms, particularly Pseudomonas py- 
ocyanea. Natural habitat of coli II 
and Irregulars | and II still uncertain, 
and with regard to both coli Il and 
Irregular | evidence accumulated from 
waters in Victoria does not throw any 
further light on their origin. Although 
Irregular type Il only found in 8 sam- 
ples, it was never associated with 
L.A.C.; it was present in 2 samples 
alone and was present along with coli | 
on 5 occasions. These findings suggest 
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Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited 


Northern Gravel Co. 


P. O. Box 307, Muscatine, lowa 


HOW WATER WORKS WORK 


may be learned from a proper interpretation 
of “A Survey of Operating Data for Water 
Works in 1945"—a comprehensive tabula- 
tion of rates, income, costs and other vital 
statistics for 462 utilities serving commu- 
nities of over 10,000 population. Reprinted 
from the February 1948 JOURNAL. 


96 pages 50 cents 


American Water Works Association 
500 Fifth Avenue New York 18, N. Y. 
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FOR ECONOMICAL 


AT NATURAL ELEVATIONS 


Standpipes 


Reservoirs 


Sound, enduring performance, 
based on correct engineering, 
dependable fabrication and 
careful erection, assures com- 
plete satisfaction with Pitts- 
burgh-Des Moines Steel Stand- 
pipes and Reservoirs. 

Over the years, their first-cost 
economy, low maintenance, 
and continued freedom from deteri- 
oration make these units an ideal 
water storage investment. Write/ 


PITTSBURGH-DES MOINES STEEL CO. 
= Plants at PITTSBURGH, DES MOINES and SANTA CLARA er * 
Sales Offices at: 
PITTSBURGH... 3424 Neville Island DES MOINES. . “425 Steet 
NEW YORK Room$21,270 Broadway DALLAS 

CHICAGO. 1228 First Nat'l Bank Bidg. SEATTLE... 
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that Irregular II may be of fecal ori- 
gin. Ratio of Esch. coli I to I.A.C. in 
water from different sources in Vic- 
toria shows that in catchments where 
animals and birds plentiful, coli | dom- 
inant; after storage in reservoirs, 
1.A.C. dominant but by time water 
reaches city distr. services after pass- 
ing through open channels, proportion 
of coli I again increases. Coliform 
counts very high in samples of de- 
caying leaves, algae and other vege- 
table matter found in sumps and settle- 
ment basins along ajueducts and on 
screens. Incubation of these materials 
at 22°C. caused active multiplication 
of bacilli. Esch. coli type I isolated 
from every sample of animal feces 
examd. and I.A.C. organisms also iden- 
tified in over half samples by Wilson’s 
method IV. However, I.A.C. organ- 
isms usually present in much smaller 
numbers than coli I and in only 4 
specimens were numbers approx. equal. 
This finding adds strength to belief 
that L.A.C. “organisms when found in 
feces are organisms of passage rather 
than true fecal bacteria which have 
their normal habitat in intestines of 
animals.” Periodic sampling of cow 
dung left to dry in open showed 
very gradual reduction in coliform 
count, depending largely on moisture 


content. Esch. coli | present and pre- 
dominant 3-7 wk. after specimens 
voided. Expts. on longevity of coli- 
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form organisms soil showed 
that all types tended to die out. No 
evidence of I.A.C. types growing and 
multiplying under exptl. conditions 
provided. In fact, in summer expt., 
bacteria died out more rapidly, partly 
because hot weather had desiccating 
effect. In addn., no change in reac- 
tions of organisms observed during 
their long sojourn in soil. “Soil” sam- 
ple collected from site of cowshed de- 
molished yr. earlier. Coliform 
organisms 2,500,000 in 100 g.; Esch. 
coli I isolated, and ratio of coli I: 
L.A.C. over 8:1 by method IV. Evi- 
dent that under warm, moist condi- 
coliform organisms disap- 
pear very slowly, so that washings 
from soil contg. accumulations of ani- 
mal feces will be heavily infected with 
intestinal organisms long after excre- 
ment has been deposited.—B.H. 


INSTRUMENTS AND 
APPARATUS 


Electrical Fuse Operated by Failure 
of Water Supply. A. Baitey. Chem- 
ist Analyst 38:2:39 (June '49).  Fail- 
ure of lab. water supply ever-present 
contingency requiring positive provi- 
sion to safeguard electrically heated, 
water-cooled lab. devices to prevent 
damage to apparatus, loss of sample or 
fire. Fig. 1 shows type of simple de- 
sign and positive action. Upper tubu- 


Loose- Leaf BINDERS 
for A.W.W.A. Standards 
Price $2.50 


AMERICAN 
WATER WORKS 
ASSOCIATION 


500 Fifth Ave. New York 18, N.Y. 


Sturdily bound in blue canvas 
with lettered backbone, the 
binder has durable metal hinges, 
capacious 1%-in. rings and 
eight blank separator cards with 
projecting tabs. All A.W.W.A. 
specifications will be provided 
punched to fit the binder as 
soon as the older stocks have 
been exhausted. 
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FORD 


METER TESTING EQUIPMENT 


FLEXIBLE... for any size shop 


FREE . 


Complete Ford cat- 
alog No. 50 of time 
and money saving 
meter equipment 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES | 


Wabash, Indiana 


Ford testing equipment is completely flexible in 
that it offers utmost economy of testing in 
any size shop. 


Whether you test meters one at a time or in 
batteries of 10 or more, Ford provides complete 
accuracy, fast changing and easy visibility. 
Ford eliminates scales, weights and percentage 
beams and guess work. 


Just tell us about your testing shop and we 
show you how to save time and money. No 
obligation, of course. 
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lation of device attached to water hose 
in outlet half of cooling circuit, while 
hose draining to sink attached to lower 
tubulation. In normal operation, water 
flow sufficient to maintain level at 4. 
In event of water failure, water con- 
tained in body of trap drains out 
through small hole B, exposing fuse 
wire C, which melts when cooling ef- 
fect of water removed. Current-carry- 


water 


drain 


Fic. 1. Water Failure Indicator 


ing capacity of fuse wire miy conven- 
iently be }-4 of that required for nor- 
mal operation of circuit. Electrical 
connections to fuse wire made by ma- 
chine screws through 2-hole rubber 
stopper as shown. Dimensions op- 
tional and only elementary glass-blow- 
ing skill required. Metal may be em- 
ployed in construction at sacrifice of 
visibility. Numerous other variations 
in design possible, employing same 
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principle, even to incorporating water 
fuse in integral design of such appa- 
ratus as distilling systems. It is ap- 
plicable not only to stills but also to 
water-cooled diffusion pumps, liquid- 
liquid and liquid-solid extractors, re- 
flux assemblies and most water-cooled 
lab. apparatus. Bimetallic strip may 
be substituted for fuse, to operate in- 
termittent warning bell or light. Fuse 
may also be used for warning purposes 
with relay having contacts which close 
when circuit opened.—Ed. 


New Solution Sampler. Anon. Can. 
Chem. and Process Ind. 32:7 :643 ( July 
48). Apparatus designed by G. F. 
Brandon and H. D. Jorgensen for con- 
tinuously sampling free-flowing solns., 
described and illustrated. Device con- 
sists of inverted jar, 3” in diam. and 
6” high, through cap oi which passes 
entrance tube (.4), sivhon tube (C), 
sample overflow tube (0) and air vent 
tube (/:). Liquid flows into jar con- 
tinuously, level of liquid rising until 
siphon filled, at which point sample 
withdrawn and then soln. discharged 
until siphon breaks; this sequence re- 
peated automatically as long as desired. 
Recommended diam.: 4, %%”; C, 1%”, 
flared to 1.5” at bottom; D, E, 
Const. head can be maintained by over- 
flow box. Bottom of siphon tube (C) 
must be at least 3 times diam. of tube, 
otherwise siphon will not break and 
mixt. of soln. and air will flow out. 
Tube C must be larger than 4 so that 
drainage rate will exceed inflow when 
siphon working.—R. E. Thompson. 


Portable Water Level Recorder. 
Anon. Civ. Eng. (Gt. Br.) 43:135 
(Mar. 48); The Engr. (Gt. Br.) 185: 
121 (Jan. 30, '48). Instrument, de- 
signed by J. Walter, consists, in es- 
sence, of series of sealed brass tubes 
suspended in water from spring bal- 
ance. Weight recorded on spring bal- 
ance varies as water rises or falls in 
tubes. Mechanism records movement 
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Total Capacity 
of De Laval Pumps 
in the City of Chicago...1,300,000,000 Gallons Daily 


In the year 1920, the City of Chicago in- 
stalled its first turbine-driven centrifugal 
pum p—a unit of 60 mgd capacity in the 
Central Park Station. The performance, 
trouble-free operation, economy and 
flexibility of this unit proved to be so 
satisfactory that additional De Laval 
turbine-driven pumps were installed 
in rapid succession. 

Today, the City of Chicago is 
served by a total of 16 De Laval 
turbine-driven pumps and 5 De 
Laval motor-driven pumps hav- 


ing a total capacity of one billion, 
‘ DE LAVA three hundred million gallons 
daily. 


» 


Send for Catalog 10-7-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES e« HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS e¢ WORM GEAR SPEED REDUCERS e« IMO OIL PUMPS 
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of spring balance. By altering size of 
tubes and spring, instrument could be 
constructed to record variations within 
any reasonable limits —H. E. Babbitt. 


Automatic Device for Study of Inter- 
crystalline Cracks in Boiler Steel. 
N. G. & A. AKOUL’ZIN. 
Factory Lab. (U.S.S.R.), 13:577 (May 
’47). Gives details of device for 
simulating conditions within boiler 
installation in which slight seepage of 
water through riveted joints. Ap- 
paratus permits application of con- 
stant strain to sample while regulated 
‘leakage’ of water at constant tem- 
perature takes place.—Corr. 


CORROSION 


Copper Underground: Its Resistance 
to Soil Corrosion. Copper Develop- 
ment Assn., London, C.D.A. Publica- 
tion No. 40, 50 pp. (’48). Presents 
lab. studies and results of field tests on 
copper, lead, steel, and cast iron with 
particular reference to use of copper 
pipes for underground gas and water 
services. Includes numerous data 
tables. 35 references.—Corr. 


On the Protection of Iron Parts in 
Contact With Sea Water by Galvanic 
Contact With Zinc. F. Topt. Arch. 
Metallkunde. (Ger.), 1:6:288 ('47). 
Iron cooler tubes can be satisfactorily 
protected against corrosion by arti- 
ficial sea water when placed in gal- 
vanic contact with zinc. Ratio of 
zinc to iron surface may be as low as 
1:1000. Effects of (1) variations in 
compn. of zinc, (2) formation of sur- 
face films on zinc, (3) prevailing c.d. 
on zinc and (4) variations in pH of 
artificial sea water described. Previ- 
ous investigation (Bauer and Vogel, 
Germany, '42) found 14 sq.cm. of zinc 
necessary to protect 120 sq.cm.—Corr. 
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Various Methods of Studying the 
Behavior of Alloys in Rapidly Flow- 
ing Sea Water. F. L. LAQuE & W.C. 
STEWART. Métaux & Corrosion (Fr.), 
23:274:147 (June '48). Describes 3 
forms of app. in operation at Kure 
Beach, U.S.A., with notes on behavior 
of bronze and cupro-nickel (including 
effect of small amts. of iron on 70/30 
cupro-nickel).—Corr. 


The Effects of Inhibitors and Inor- 
ganic Matter on the Corrosion of Iron 
in Warm Water. W. Macnuv. Archiv. 
Metallkunde (Ger.), 1:267 (June ’47). 
Effects of various inhibitors and oxi- 
dants on soly. of iron in water at 60°C. 
investigated. Data charted and tabu- 
lated.— Corr. 


The Application of Electrochemical 
Cells to the Determination of Oxygen 
Dissolved in Water and to the Indica- 
tion of Corrosion. F. Topt. Arch. 
Metallkunde (Ger.), 1:469 (Nov.—Dec. 
'47). Author discusses value of cur- 
rent measurements in certain cells for 
detn. of concn. of oxygen and for 
measurement of corrosion rates and, 
therefore, for assessment of efficacy of 
protective coatings. No precise de- 
tails but literature references.— Corr. 


Treatment of Steam Power Plant 
Circulating Water. Vaccination. 
Henry FovuacnHe. Chaleur & Ind. 
(Fr.), 29:251 ('48). Scale formation 
(CaCQs;) in circulating water systems 
greatly reduces heat transfer; owing 
to large vol. of water, treatment more 
difficult than with boiler feedwater; 
phosphates, lime or acids (vaccination) 
have been added to reduce scale for- 
mation. Recommended treatment 
addn. of H.SO, or HCl, then addn. of 
lime. To avoid deposition of CaCOs, 
necessary that dissocn. const. (COs) 
(Ca) be less than soly. const. for 
CaCO; this can be realized with pH 
of water at equil. pH or slightly below. 
Theory of this treatment discussed in 
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UNIFORM 
FILTER BED FLOW 
ASSURED WITH 
BUILDERS CONTROLLER 


The chart tells the story. By con- 
trolling flow with Builders Rate 
Controller, uniform, unvarying 
flow is maintained hour after hour, 
day after day. This direct acting 
unit with its precision bearings, 
Venturi body design, and power- 
ful actuating diaphragm, responds 
to the slightest change in flow — 
without lag or overrun. The valve 
path is entirely clear of air 
pockets; Model RCE has the least 
tendency to “hunt” of any water- 
works controller on the market. 


JOURNAL A.W.W.A. 


BUILDERS PRODUCTS 


Venturi, Propeloflo and Orifice Meters * Kennison Nozzles * Venturi Filter 
Controllers and Gauges * Conveyoflo Meters * Type M and Flo-Watch 
Instruments * Wheeler Filter Bottoms * Master Controllers * Chlorinizer- 
Chlorine Gas Feeders * Filter Operating Tables * Manometers 
Chronoflo Telemeters 


Materials of construction — Mee- 
hanite castings, Everdur bolts, and 
stainless steel shafts — provide 
long-lasting efficiency and easy 
maintenance. Nearly fifty years of 
laboratory research and the com- 
bined experience of leading 
waterworks engineers are 
reflected in the design of the 
Builders Controller. 

For Bulletin D1-600.20, address 
Builders-Providence, Inc., (Division 
of Builders Iron Foundry), 
Providence 1, R. I. 


BUILDERS 
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detail as well as necessary control tests 
and graphs presented to simplify con- 
trol calcns.—C.A. 


Boiler Corrosion and Water Treat- 
ment. Admiralty Brochure (Gt.Br.) 
(47). Provides descriptions (with 
numerous illustrations, some in color) 
and theoretical explanations of types 
of corrosion encountered in service, 
with suggestions for obviating or 
minimizing them. Also discusses 
scale formation; priming; chemistry 
of distd. water, shore waters and sea 
water; and chem. treatment of boiler 
water. Appendixes deal with circula- 
tion and heat transfer in boiler tubes, 
etc.— Corr. 


Corrosion Inhibitors in Recirculat- 
ing Water Systems. Marc Darrin. 
Can. Chem. & Process Ind. 33:6:512 
(June ‘49). Inhibitors function by: 
[1] anodic polarization, [2] cathodic 
polarization, [3] forming protective 
coatings, [4] preventing harmful de- 
posits, [5] removal of corrosive con- 
stituents and [6] adjusting pH. Most 
inhibitors function in 2 or more of 
6 ways. Adjusting pH—e.g., with 
NaOH or Na.CO;—lessens but seldom 
elims. corrosion unless some other fac- 
tor brought into action, such as deposi- 
tion of protective film of CaCO,. Na 
silicate also functions by neutralization 
and protective film formation. Phos- 
phates outstanding example of preven- 
tion of harmful deposits (Type 4). 
One of best is Na hexametaphosphate, 
used effectively as threshold treatment 
(about 1 ppm.) in once-through sys- 
tems. Metaphosphates, however, tend 
to lose sequestering properties on lapse 
of time, particularly when heated. Sec- 
ond method of use is to introduce much 
more than required to hold in soln. 
all metal oxides. Intermediate propor- 
tions may cause pptn. of insol. phos- 
phates. Chlorination of water would 
be expected to increase corrosion but 
may retard it by preventing org. slimes 
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and deposits which produce stagnant 
regions resulting in areas of different 
O conens. Removal of O with sulfite 
example of Type 5. Org. polar coin- 
pds. believed true passivators func- 
tioning through cathodic polarization. 
Protection incomplete compared with 
anodic polarizers, but are “safe” in- 
hibitors—i.e., insufficient dosage does 
not stimulate attack. Corrosion tends 
to be evenly distributed. Acid inhib- 
itors, as in acid-cleaning of boilers, be- 
long to this group and use of arsenites 
to inhibit HCI related. Chromate ion 
incapable of inhibiting HCI but effec- 
tive with H.SO, and H;PO,. Inorg. 
chromates and bichromates, which act 
as true passivators through anodic po- 
larization, best known and most power- 
ful inhibitors, producing self-healing 
protective films. In sufficient conen., 
effective in chloride-contg. waters. In 
absence of chlorides and few other 
deleterious elements, chromic acid com- 
pletely inhibits steel and many other 
metals even below pH 0.5. Chloride 
ions act as anodic depolarizers and thus 
penetrate and disrupt protective oxide 
films. Most important is maint. of 
chromate concen. above min. which 
practice has shown effective. Best to 
keep pH between 7.5 and 9.5. Choice 
between chromate bichromate 
largely cost versus convenience since 
identical when adjusted to same pH. 
Former does not require pH adjust- 
ment. Conens. commonly used for 
typical purposes are listed. In contrast 
to cathodic polarization, anodic polari- 
zation “dangerous” inasmuch as_ in- 
creased current flow and anodic pitting 
occur in areas of insufficient concen. 
Practically all difficulties due to fail- 
ure to maintain sufficient concen. of 
inhibitor throughout system. Cus- 
tomary, therefore, to start with high 
conen. and gradually lower it to min. 
at which good inhibition obtained, 
without going below about 100 ppm. 
Results of expts. on influence of conen. 
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Measure wir, 
(Packed th Dresser ta 
eeve) 


With a Dresser Repair Sleeve. 


On cast iron pipe, 4” to 8” in diam- 
eter, for splits, breaks or holes, use 
a Dresser Style 82 “Adjustable” Re- 
pair Sleeve. One man can make a 
permanent repair in a matter of 
minutes, using only a wrench, Sleeve 
is factory-assembled; no loose parts, 
no gaskets to cut and fit when sec- 
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onds count, no caulking. The spe- 
cially compounded Dresser gaskets 
afford a quick pack—a permanent 
seal, 

Note: The Dresser Style 82 Repair 
Sleeve also offers the most conveni- 
ent method for making a large tap 
off a small diameter main. 


2. 


break by 


strains in the line. 


With Dresser Couplings. For 
breaks too long to be repaired with 
a sleeve. use Dresser Style 38 Cou- 
plings. Cut out a section of the pipe 
where the break occurs. Fit the 
couplings onto pipe ends. Put a new 
section in place. Bolt up the cou- 
plings. That’s all there is to it. 
Dresser’s resilient rubber gaskets as- 
sure a permanently tight repair . . 

and guard against recurrence of the 


absorbing stresses and 

Note: This same procedure can 
be followed for cutting a new line 
into an old one, for inserting a valve 
into a line and for solving similar 
problems. 

DeraiLep, Factuat LiveRATURE on 
how Dresser products can solve your 
water line repair and coupling prob- 
lems is yours for the asking. Write 
today. 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. 
1121 Rothwell St., Houston + In Canada: 629 Adelaide St., W., Toronto 


In Texas: 


Sales offices: New York, Chicago, Houston, San Francisco 


(One of the Dresser Industries) 


: 
q 2 EASY WAYS to repair water lines 
2. > Fit sleeve Sections 
| 


of chromate on inhibition of corrosion 
of steel in NaCl solns. described and 
discussed.—R. E. Thompson. 


Practical Use of Chromate Inhibitors 
in Engine Cooling Systems. D. D. 
WriGcut. Can. Chem. Process & Ind. 
(Can.), 32: 533 (June ’48). Deals 
with control of corrosion in cooling- 
water system of compressors. Shows 
how chromate-treated steam conden- 
sate removes all danger of scale forma- 
tion, removes scale already present 
in engine and increases expected life 
of piping employed.—Corr. 


AUSTRALIAN SUPPLIES 


A Comprehensive Water Supply 
Scheme—Western Australia. I. 
Davies. J. Inst. Engrs. (Australia) 
p. 1 (Jan—Feb. ’49). Author describes 
comprehensive scheme originally pro- 
posed for reticulating water for towns, 
stock and domestic purposes to certain 
mixed-farming (cereals and sheep) 
dists. of Western Australia, and for in- 
creasing supply to Eastern Goldfields 
areas to permit expansion of gold- 
mining industry. This scheme, which 
was beyond financial resources of 
state, submitted to Commonwealth 
government with request for aid. 
Government appointed committee with 
representatives from engineering, ag- 
ricultural, economics, commerce and 
treasury departments to report on 
proposal. Committee recommended 
that certain sections get greater 
priority, which resulted in modified 
scheme being adopted, causing ex- 
cision of over half area to be sup- 
plied and notably excluding farm- 
ing areas along Great Southern Ry., 
but retaining provision for  sup- 
ply to Great Southern Ry. towns of 
Brookton, Pingelly, Narrogin, Wagin 
and Katanning. Project as originally 
designed was to provide increased stor- 
age in Mundaring and Wellington Res. 
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in Darling Ranges, thus creating fun- 
damental division into northern and 
southern areas, respectively. This di- 
vision retained in modified scheme, 
principal divergence being that some 
southern dists. now contained in north- 
ern area. Added storage will be ob- 
tained by raising Mundaring Weir 32’, 
increasing its capac. from 4.65 to 15.1 
bil.gal., and by raising Wellington 
Dam 50’, increasing its capac. from 7.5 
to 38 bil.gal. Raising wall of Mun- 
daring Weir to its ultimate economical 
height will meet increased demand in 
existing Goldfields water supply system 
and provide surplus water for north- 
eastern section of modified scheme. 
Further, some industries now in early 
stages of development completely de- 
pendent on Goldfields system for their 
water supply, and their expansion and 
continuance thus assured. Wellington 
Dam has as its primary function sup- 
ply of water for irrigation on coastal 
plain, but its augmented capac. will en- 
able addnl. areas to be irrigated. It 
will also provide for rural areas east of 
Great Southern Ry. at later stages, and 
have available large volumes of water 
for diversion to Bunbury industrial 
area whose development envisaged un- 
der state government’s decentralization 
policy. Production of some hydroelec. 
power contemplated at Wellington 
Dam. This will be fed into high-ten- 
sion transmission mains of southwest 
power scheme, which is being devel- 
oped simultaneously by constr. of new 
power station at Collie, high-tension 
transmission mains from which will 
serve elec. pumping stations, on 30” 
diam. and smaller mains, from Well- 
ington Dam to Great Southern towns 
and provide power as far south as Al- 
bany for rural development now being 
undertaken. Author lists as necessary 
for full development of northern sec- 
tion of scheme reorganization and en- 
largement of both Goldfields main con- 
duit and relevant pumping equip. Pro- 
vision will also be made for auxiliary 
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Ozonated water is both good to look at and good to taste. 
Communities where unpleasant taste, color and odor removal problems 
persist in drinking water are giving increasing attention to 
Welsbach Ozonators as the answer. 

Welsbach—a name long noted for sound engineering—has been 


identified with America’s largest Ozone installations for the ‘Se 
5 purification of municipal water supply. The recent record-breaking ef. 

installation at Philadelphia forms the basis for an informative and 

interesting booklet whose reading may be of assistance to you. 

It will be sent you gladly on your request—without obligation to 

you, of course. Write for “Philadelphia Finds the Answer” today. 


Address: Municipal Water Systems Research Dept. 


THE WELSBACH CORPORATION 
OZONE PROCESSES DIVISION 
1500 Walnut Street Philadelphia 2, Pa. 
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pumping stations, rising mains, reser- 
voirs and distr. systems to convey wa- 
ter from main conduit to farms and 
towns. Total farming area to be 
served is 6,621,000 acres, together with 
20 towns having total pop. of 18,250, 
requiring total annual quant. of 3,529,- 
475,000 gal. to be drawn from Mun- 
daring Weir. Under modified pro- 
posal, annual draw assessed at 3.073 
bil.gal., but ultimate expansion to 
original conception still contemplated. 
Broad outline of southern section of 
scheme indicates 30” main pipeline and 
pumping stations between Wellington 
Dam and existing Narrogin storage 
reservoir. Distr. works provide for 
rising mains to service tanks north and 
east of Narrogin, while south-running 
gravity main reaches nearly to Katan- 
ning, where further pumping station 
delivers to service tanks in vicinity. 
Total farming area here reached is 
4,986,000 acres, and with 15 towns hav- 
ing total pop. of 12,050, annual draw 
required from Wellington Dam_ is 
1,416,860,000 gal. In early stages suft- 
ficient water available from existing 
storage to meet needs of Great South- 
ern towns, assessed for purposes of 
modified scheme as 306 mil.gal. an- 
nually. For farms, design for total 
quant. to be supplied based on unit 
farm of 1,000 acres, carrying wheat 
crop, 300 sheep, 10 cattle and farmer 
and his family. Avg. daily quant. al- 
lowed differs under summer and win- 
ter conditions : 


Consumer Summer W inter 
gpa. 
300 sheep 300 0 
10 cattle 100 100 
Domestic needs 300 300 
Total 700 400 


This indicates total annual quant. of 
200,000 gal. per 1,000-acre unit. Per- 
formance of existing agricultural re- 
ticulation systems suggested that max. 
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rate of supply to be anticipated was 900 
gpd., and distr. pipeline diams. caled. on 
this basis. In towns, consumption rec- 
ords similarly showed that avg. quant. 
of 40 gpd. per head with max. rate of 
60 gpd. per head should be allowed. 
However, additional allowance made 
for increases in pop. expected to follow 
provision of reliable water supply. Me- 
tered services to farms to be provided 
at boundary of every holding, which 
will be rated on acreage basis, while 
for towns rating will be on rental valu- 
ation basis. Revenue from modified 
scheme will, it is estd., meet pumping 
and operating costs, and major part 
of interest and sinking fund charges. 
State and Commonwealth stand to gain 
from increased productivity and im- 
proved standard of living in rural areas 
and towns affected —Ed. 


Two Schemes for Adelaide’s Water 
Supply. Anon. Commonwealth Engr. 
(Australia), 36:258 (Jan. 1, 
Two large engineering projects just 
approved by South Australian Parlia- 
mentary Standing Committee on Pub- 
lic Works to provide much needed 
addnl. water for Adelaide metropolitan 
area. One project is constr. of above- 
ground pipeline from Murray R. at 
Mannum to Adelaide, and other is pro- 
vision of reservoir on South Para 
River in Barossa dist. Each of these 
schemes described briefly.—P.H.E.A. 


Planned Water Conservation in 
New South Wales. H. Bowpen 
Fietcuer. Wtr. & Wtr. Eng. (Gt. 
Br.), 52:60 (Feb. ’49). Master plan 
aims at min. expenditure of £2,000,000 
annually on constr. of dams, weirs and 
river protective works for 15-yr. pe- 
riod. Scheme includes 18 dams and 8 
diversion weirs in addn. to 30-40 weirs 
on Barwon and Darling rivers. Major 
dams (and reservoirs) will be: Keepit, 


being constructed on Naomi river, 
capac. 345,000 acre-it.; Burrendong, 
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" LOCK JOINT CONCRETE CYLINDER PIPE 


POURED IN FIELD 


J 
war 


q 
REINFORCEMENT 
BELL RING 


CYLINDER 


A section of 78’’ Lock Joint Concrete 
Cylinder Pipe being installed in Unit 1 of 
the Coachella Valley Distribution System, 
RUBBER GASKET a U. S. Bureau of Reclamation Project, 
comprising some 37,000’ of 78” and 84” 
INSIDE OF PIPE” POINTING Lock Joint Concrete Pressure Pipe. 


IN FIELD 
Sizes 36” to 144” for heads of 100’ and greater } 


Permanence and sustained me os performance of Lock Joint 
Concrete Cylinder Pipe help reduce the cost of delivered water. 


Performance in this important water supply line is the result of multiple requirements: 
(1) great strength, both ™ resistance to design operating pressures and for great earth 
loadings—all with an ample factor of safety; (2) flexible, yet positively watertight 
joints; (3) resistance to corrosion and tuberculation which assure maximum and sus- 
tained hydraulic capacity. This superior design of pressure pipe combines the physical 
properties of steel with the structural and protective properties of concrete to meet the 
most exacting job requirements, and the Lock Joint Rubber Gasket Joint provides 
ease of installation, flexibility and trouble-free service under all normal operating 
conditions. 


These factors, plus reasonable first cost and freedom from maintenance, mean imme- 
diate and long-term savings in the cost of delivered water. Lock Joint Reinforced 
Concrete Pressure Pipe and its superior qualities of design are “there to stay’’—perma- 
nently. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland. San Diego, Portland, Oregon 
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capac. 520,000 acre-ft.; and Glenbawn, 
capac. 120,000 acre-ft.—H. E. Babbitt. 


STERILIZATION 


The Use of Ozone in the Purifica- 
tion of Water. M. T. B. Wuitson. 
J. Roy. San. Inst. (Gt. Br.), 68:448 
(Sept. 48). Brief history of 50 yr. 
of ozonation in England, France and 
America given. In Britain, 1896-1914, 
there were 15 publications on ozone 
in transactions of Institution of Civ. 
Engrs. War impeded further develop- 
ment. In 1919-39 chlorine in ascend- 
ancy and continued to grow in favor. 
Difficulties developed by use of chlo- 
rine, such as taste and odor, encour- 
aged search for more desirable disin- 
fectant. In 1936-37 number of ozone 
plants installed in country. Total 
capac. now using ozone is 10 mgd. In 
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France development of ozone for steri- 
lization of water has been more steady. 
Pilot plants in Nice in 1904 and Paris 
in 1906 encouraged installation of 
ozone plants in many towns, and its use 
as sterilizing agent has met with great 
favor. In America history of ozone 
parallels that of England. From vari- 
ous authorities and cities comes word 
that ozone has some very desirable 
quals. which make it superior to chlo- 
rine as bactericide and for removing 
odor, taste and color. In comparing 
use of chlorine and ozone, pointed out 
that under normal conditions ozone 
treatment more costly. Chlorine ap- 
plied more easily. Residual bact. kill- 
ing power possible with chlorine and 
not with ozone, although long experi- 
ence at Ashton, England, shows no 
deterioration in bact. qual. over long 
period with ozone. Author points out 


Coaautator Type LimME-ZEOLITE WATER 
SorrENING PLANT 


WATER TREATMENT PLANTS 


MANUALLY OR AUTOMATICALLY OPERATED 
ALL SIZES—ALL CAPACITIES—ALL TYPES 


HUNGERFORD & TERRY, INC. 


Clayton, New Jersey 


also 


Water Softening Zeolites— 
Natural Greensand and Resinous 


Write for Bulletins 


Representatives in Principal Cities 
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The City of Bartlesville, Okla., installed the 1,000,000-gal. welded 
standpipe shown above in its water distribution system. It serves as a 
clear well for the 4,000,000-gal. per day water treatment plant which is 
adjacent to the standpipe. The water treatment plant is located in the 
flood area of the Camey river and it was not possible to use the conven- 
tional design of plant having the clear well beneath the filters. The in- 
stallation of this standpipe allows the plant to operate during flood periods. 
It. is 60 ft. in diam. and 48 ft. high. 


Write our nearest office for quotations on steel reservoirs or spheroidal, 
radial-cone and ellipsoidal-bottom elevated tanks. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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great need for more research on ozone 
application to water, including condi- 
tioning of air used, current use, type 
of producer, etc. Four figs. given in- 
dicating equip. setups. 14 author ref- 
erences indicated. Several discussers 
add considerably to treatment of sub- 


ject. —P.H.E.A. 


Chlorination of Water Supplies. Re- 
port of Director of Water Examina- 
tion, Metropolitan Water Board. 
Anon. Wtr. & Wtr. Eng. (Gt. Br.), 
:134 ( Mar. °49). In 1918 Sir Alex- 
ander Houston wrote: “No taste, un- 
less perhaps the original taste, has ever 
been observed after gross chlorination 
and dechlorination.” In 1918 it had 
been found in Canada that addn. of 
ammonia before chlorination prevented 
tastes. In India in 1932 present di- 
rector commenced investigations into 
relative efficiencies of chlorine and 
chloramine which have been continued 
up to present. Widely expressed beliet 
that chloramine more powerful disin- 
fectant than chlorine erroneous. On 
contrary, chlorine in free state destroys 
bacteria many times more rapidly than 
does chloramine. While free residual 
chlorination not applicable to board’s 
waters, elucidation of ammonia break- 
point has provided explanation of cer- 
tain anomalies in behavior of chlorine 
in presence of ammonia. Superchlo- 
rination has been introduced at all 
board’s filtration works. Since such 
introduction, there has been marked 
improvement in bact. qual. of water 
supplied, percentage purity having in- 
creased from 96.8 to 99.8. So success- 
ful did superchlorination prove that 
discontinuance of prechlorination of 
water justified. Extreme cold retards 
action of chlorine and it may be that 
results will not be so good when such 
conditions prevail. Increasing speed 
with which superchlorination destroys 
bacteria permits reduction in size of 
contact tanks to 14 that previously re- 
quired. Seems unlikely that any addnl. 
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improvement which might be effected 
would be sufficient to justify capital ex- 
penditure required for pretreatment ba- 
sins. Saving in cost of chems. has 
been at rate of £17,888 per year.—H. 
Babbitt. 


Breakpoint. |]. S. Dunn. Wtr. & 
Wtr. Eng. (Gt. Br.), 52:66 (Feb. ’49). 
Smith and Lordly (Water Works & 
Sewerage 88:82) defined breakpoint as 
“that amount of chlorine which satis- 
fies chlorine demand of water.” This 
correct, although chlorine demand of 
water can vary with time allowed to 
elapse between adding dose and estg. 
amt. of chlorine left. Commonly ac- 
cepted period of contact is 2 hr. Palin 
detined breakpoint as minimal point in 
curve in which amt. of chlorine after 
specified time is plotted against orig- 
inal dose. Type of hump-and-dip 
curve obtained because of reaction 
which takes place between added chlo- 
rine and ammonia already present in 
water to form chloramines. In part of 
curve between hump and breakpoint, 
conditions unstable. Need test to tell 
which compd., either free chlorine or 
chloramine, is present, as it would ap- 
pear impossible to have them present 
at same time. Must have test which 
will tell when breakpoint has been 
reached, as it is impossible to plot se- 
ries of graphs every time chlorine 
dose altered. In practice, chlorine and 
chloramine do exist at same time. 
First reaction between chlorine and 
ammonia to form chloramine is rapid; 
but second reaction between chlorine 
and chloramine, resulting in mutual de- 
struction, takes matter of hours. Ideal- 
curve conditions seldom obtained be- 
cause of presence of complex albumi- 
noid ammonia compds. Should be ob- 
vious that, unless great care exercised 
in dosing with both chlorine and am- 
monia, untoward results likely to arise, 
and water may be dechlorinated. De- 
liberate dechlorination of water can be 
achieved by addition of ammonia sub- 


Vol. 41, No. 10 


| 


Oct. 1949 


SERVICE LINKS 
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TUBE service lines in- 
stalled over the years in all 
sections of the country have 
proved their dependability. They 
have justified the use of non-rust 
copper for underground service 
and have established their econ- 
omy through maintenance savings. 

Today, more than ever before, 
copper water tubes are used for 
water distribution within homes 
and buildings. Surely the line from 
main to meter should have equal 
durability. 

Type K Anaconda Copper Water 
Tubes are furnished soft in 60-foot 
coils by wholesale distributors 
throughout the country. 4508 


pA 


from mine to consumer 


COPPER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 
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sequent to chlorine dose. Now appar- 
ent that original definition of break- 
point as “that amount of chlorine 
which satisfies chlorine demand” is 
correct. Apparent also that no break- 
point can be obtained unless some am- 
monia or related compds. present to 
begin with. Question now arises: 
what tests available for routine use 
which will show when breakpoint has 
been reached? In doing test, impos- 
sible to wait until all chloramine oxi- 
dized and only free chlorine remains. 
One suggested compromise is to take 
breakpoint as point at which chloramine 
and chlorine present in equal amts. 
Most familiar test for chlorine is that 
using acid soln. of o-tolidine. With free 
chlorine, yellow color produced imme- 
diately, whereas with chloramine color 
develops slowly over 5-15 min. Two 
chief defects of test are acidity neces- 
sarily added to sample and standardiz- 
ing of reading times. Another test 
for breakpoint uses methyl orange. 
Slightly acid solution of M.O. ren- 
dered colorless by free chlorine but 
not by chloramine. If breakpoint 
reached, color of indicator fades and 
rate of fading proportional to amt. of 
residual chlorine present. Reagent 
p-aminodimethylaniline [I] suggested 
for distinguishing between free chlo- 
rine and chloramine. It is excellent 
test, very sensitive and more compli- 
cated than foregoing. Colors given 
with I and chlorine are said to range 
from pink to red through blue and 
indigo to green and brown, according 
to amt. of chlorine present. Advan- 
tages of chloramine process: chlora- 
mines more stable than dil. solns. of 
chlorine alone and retain germicidal 
power for longer periods, especially 
in hot climates ; chloramines not wasted 
in oxidizing org. impurities, as is chlo- 
rine; bactericidal power of chloramine 
3-6 times that of chlorine ; chloramines 
give no taste with phenols ; chloramines 
best known defense against larvae or 
eggs of human parasites, and_ this 
method of sterilization has particular 
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advantages in tropical climates. One 
of disadvantages is that if chloramine 
is to be stable, there must be excess of 
ammonia present, which can later pro- 
vide nutriment for bacteria in distr. 
system. One claim for breakpoint is 
its ability to remove bacteria and elim. 
all gas-producing organisms; after 
breakpoint little bact. life remains and 
little aftergrowth can take place, as all 
org. matter that might provide nutri- 
ment is removed.—H. E. Babbitt. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals not abstracted, are 
listed below. 


Inactivation of Partially Purified Poli- 
omyelitis Virus in Water by Chlorina- 
tion—III. Experiments With Natural 
Waters. jSerce G. LENSEN, Morris 
Ruan, Max R. Ropert C. 
Backus & Cart E. Pererson. Am. J. 
Pub. Health, 39:9:1120 (Sept. '49). 


Low Temperature Increases Sediment 
Transportation in Colorado River. E. 
W. Lane, E. J. CARLson & O. S. Han- 
son. Civ. Eng., 19:9:45 (Sept. '49). 


Precipitation-Evaporation Relationship 
for the Canadian Prairie. P.C. Perry. 
Eng. Jour. (Can.), 32:8:468 (Aug. 
49), 

Formulas Facilitate Design of Ring- 
Girder-Supported Pipes. H. ALpEN 
Foster. Civ. Eng., 19:9:55 (Sept. 

The Chemistry of Water Treatment. 
V. Some Unusual Water Treatment 
Problems. A. P. Brack. Wtr. & 
Sew. Wks., 96:325 (Sept. '49). 
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Tulsa-Spavinaw Water Line 


JOURNAL A.W.W.A. 
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Uses 48% Miles of CONCRETE PIPE 


7 NEW Tulsa-Spavinaw water 

line, extending northeast from 
Tulsa to Spavinaw Creek, will use 
4814 miles of 72-in. and 66-in. con- 
crete pipe. It will be capable of 
delivering 40 mgd. 


Twenty-five years ago Tulsa built 
a 25 mgd. water line to Spavinaw 
Creek, using 54-in. and 60-in. con- 
crete pipe. The satisfactory experi- 
ence with concrete pipe was an im- 
portant factor in drawing up the 
present specifications for a second 
line to parallel the first one. 


Whether for a major water line 
or a small local job concrete pipe 
offers strength, long life and econ- 
omy. It has no tuberculation and 
far less incrustation to impair hy- 
draulic efficiency. Its dense struc- 
ture and joints which can be made 
watertight prevent leakage. 


Concrete pipe water lines are 
clean and stay clean—thus minimiz- 
ing taste, odor and dirty water diffi- 
culties. They not only meet every 
operating requirement but provide 
low-annual-cost service as well. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portland spores W. Grand Ave. 


and concrete through scientific research and engineering field work 


Chicago 10, Ill. 
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Supplementing the Builders line of 
volumetric chlorinizers is a new gravi- 
metric feeder especially adapted to 
high rate metering of chlorine gas, al- 
though accuracy at low rates is also 
claimed. The chlorine control cabinet 
and chlorine weight scale of the Model 
CGS Gravimetric Chlorinizer are sep- 
arate, self-contained units, connected 
only by small air piping. No chlorine 
is present at the control station. De- 
scription, photography, and flow dia- 
gram in Bul. 840—F3T, available from 
Builders-Providence, Inc., Providence 


Steel shelving assembled without 
tools by means of a special iron-grip 
stud is described in a new 24-page 
catalog available from Equipto, a divi- 
sion of Aurora Equipment Co., Aurora, 
Ill. The stud slips into a hole in the 
shelf and a keyhole in the upright. A 
downward pressure locks it into place. 
Shelves are adjustable in 1}-in. steps; 
dividers, in l-in. steps. Open and 
closed shelving, parts bins and counters 
are available. 


SERVICE LINES 


(Continued on page 82) 


“Liquid Chlorine,” the second edi- 
tion of the Solvay Sales Div. informa- 
tion bulletin, has just been issued. 
The booklet contains 60 pages—an in- 
crease of 10 over the 1943 edition— 
of the latest information on the prop- 
erties of chlorine, chlorine containers, 
equipment and safe handling. The 
procedure to follow if leaks or acci- 
dents should occur is outlined in a 
special supplement. Requests for cop- 
ies of Bul. No. 7 should be sent to 
Solvay Sales Div., Allied Chemical & 
Dye Corp., 40 Rector St., New York 6. 


The Coleman photo-electric color- 
imeter Model 8 is described and il- 
lustrated in Bul. B-214 available from 
E. Machlett & Son, 220 E. 23 St., New 
York 10, upon request. The instru- 
ment features removable scales, six 
selected filters which cover the visible 
spectrum and a photocell operating at 
extremely low levels to give better 
linearity and freedom from drift. 


A portable pipe threading device 
which can be attached to any standard 
set of dies and be driven by any 4-hp., 
heavy duty electric drill, Porta-Drive 
is the subject of a four-page bulletin 
distributed by Muncie Gear Works, 
Inc., Muncie, Ind. The tool is ac- 
tually a 20 to 1 gear reduction unit and 
can be applied to thread pipe—in place 
or in any position—up to six in. in size. 


A safe and dependable self-caulking, 
self-sealing compound for jointing fe 
water mains. Used with complete a NORTHROP & COMPANY, INC. 


confidence by hundreds of water 
works. 


BOND-O is machine-blended for 
absolute uniformity and contains a 
germicide to inhibit oxidation by 
sulfur bacteria. BOND-O Rubber 
Packing Gaskets are resilient—bac- 
teria-free and quickest of all pack- 
~~ to install. Made in sizes 4” 
to 60”. 


SPRING VALLEY, N. Y. 


e Every Bond-o Joint is a Good Joint 
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BULLETIN #1825 


A FREE COPY will gladly be mailed to anyone concerned with 

water conditioning and waste treatment problems. Here’s an 
interesting 8% by 11 inch bulletin containing 28 pages of factual 
information about the ACCELATOR . . the modern, proven, 
high-rate water treating plant. It’s filled from full color cover to 
cover with installation pictures, charts, graphs and tables. The 
text, although scientific, is written in terms any layman can readily 
understand. Among the subjects covered are: 1. Historical de- 
velopment, 2. Accelator Apparatus, 3. The Process, 4. Distinguish- 
ing Characteristics, 5. Advantages, 6. Design, 7. Operation, 8. 
Applications, 9. Specifications, 10. Bibliography. Be familiar 
with the ACCELATOR .. . the outstanding development of the 
20th Century in the field of water conditioning. Send for your 
copy today. Use company letterhead or fill in and mail the con- 
venient coupon below! 


Gentlemen: Please send me your new 28 page 
ACCELATOR Bulletin #1825. 

Addre: 


Individual Title BETTER WATER CONDITIONING 
AND WASTE TREATMENT SINCE 


INFILCO INC. 


SALES OFFICES IN TWENTY SIX PRINCIPAL CITIES 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 


| 
| THE NEW 28 PAGE 
| | ~ 
{ 
j 
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“Unitized Laboratory Furniture” 
is a brochure showing standard lab- 
oratory furniture units available from 
stock at Fisher Scientific Co., 717 
Forbes St., Pittsburgh 19, and Eimer 
and Amend, Greenwich & Morton St., 
New York 14. In addition, a complete 
catalog giving specifications and prices 
of all units is available on request. 


Sectional units, tables, cabinets and 
other laboratory items produced by 
Metalab Equipment Corp., 1529 Dean 
St., Brooklyn 13, N. Y., are described 
in a new catalog. A section offering 
suggestions on practical laboratory 
planning and the solution of layout 
problems is included. 


“The Magnesium Anode,” the first 
issue of which has appeared, is a pub- 
lication to be distributed at regular in- 
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Tulsa 
The publication will be con- 
cerned with the applications of mag- 


tervals by Dowell Incorporated, 
3, Okla. 
nesium for the cathodic protection of 
metal structures. 


The prompt availability of Taylor 
Spiral-Weld Pipe from plants in Car- 
negie, Pa., and Fontana, Calif., is an- 
nounced in a bulletin distributed by 
Taylor Forge & Pipe Works, Box 485, 
Chicago 90, Ill. Dimensions, test pres- 
sures and weight of lengths are also 
included in the bulletin, No. 493, which 
may be had on request. 


A “Composite Water Well Supply 
Catalog,” containing 110 pages of 
catalog information on all the equip- 
ment necessary to drill and produce a 
well, is being distributed by Water 
Well Dept., National Supply Co., Box 
416, Pittsburgh 30, Pa. 


How to join more 

bell and spigot cast iron 
water mains per hour 
...at less cost 


ELIMINATE USE OF 
HIGH PRICED LEAD 


Each Ib. of Haymanite equals 4 Ibs. of lead . 
reduces time, fuel and handling . . eliminates 
caulking and large bell holes. . ” simple to apply 
Self-sealing when broken. 

Immediate deliveries. Free catalog 
Producers also of M. H. Brand Caulking Lead 


MICHAEL HAYMAN & CO., 


INCORPORATED 
ESTABLISHED 1869 


862 East Ferry St. 


3 Money, Time and Labor 
Saving Features of 


UNIVERSAL’ 


CAST IRON PIPE 


LAID WITH ONLY WRENCHES 


NO CAULKING MATERIALS 


NO GASKETS. NO BELL 
HOLES TO DIG. 


*REG. U.S. PAT. OFF. 


For water supply, fire protection systems, 
sewage disposal systems, industrial, and _ irri- 
gation. Flexible. 

Dept. C 

THE CENTRAL FOUNDRY COMPANY 

386 FOURTH AVENUE, NEW YORK 16, N. Y. 
Gentlemen: Send us information and catalog 
on UNIVERSAL CAST IRON PIPE. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U.S. 


WATER METERS 


“Watch Dog” models 
. . Made in standard 


capacities from 20 g.p.m. 


up: frost-proof and split 


case in household sizes. 


Disc, turbine, or com- 


pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 


: get acquainted with the design and sO many municipalities and private 
; performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jersey 


WORTHINGTON 


PUMP AND MACHINERY CORPORATION 


WORTHINGTON 


83 
eile. 
| 4 
f 
q 4 4 
“aun | 
a 
- 
| 
J 
ae 
SUBSIDIARY OF 


LIST OF 


LIST OF ADVERTISERS 


ADVERTISERS 


Vol. 41, No. 


American Cyanamid Co., Industrial Iowa Valve Co.. 37 
Mort, Co., Emc.. 17 
American Pipe & Construction Co...... 73 Keasbey & Mattison Co............... 45 
American Well Works................. — Kennedy Valve Mfg. Co., The......... — 
Anthracite Equipment Corp........... oe | 32 
Armco Drainage & Metal Products, Inc. 11 eS 47 
—  Kupferle, John C., Foundry Co......... 14 
Atlas Mineral Products Co., The....... 52 LaMotte Chemical Products Co... ..... 
Badeer Meter Mig. Co... .......0.seccess — Layne & Bowler, Inc.................. 9 
Belco Industrial Equipment Div., Inc.... — Lock Joint Pipe Co.................... i 
31 Ludlow Valve Mfg. Co................ 
— Valve & Fittings Co............ 7 
— Mabbs Hydraulic Packing Co.......... 
din 29 National Cast Iron Pipe............. 37, 51 
— National Water Main Cleaning Co...... 59 
Cast Iron Pipe Research Assn., The... .20—21 a iii 
Central Foundry Co., The............. 82 Northern Gravel Co................... 60 
Chicago Bridge & Iron Co............. 75 89 
Clow, James B., & 37, Si Peerless Pamp Div... — 
De Laval Steam Turbine Co. kia ee aes 65 Phelps Dodge Refining Corp............ — 
Dowell Incorporated —  Pittsburgh-Des Moines Steel Co. 
Electric Fish Screen Co... 38 Portland Cement 
Electro Rust-Proofing Corp............ 18 | Proportioneers, Inc.................... 49 
— Reilly Tar & Chemical Co.............. 
52 Rensselaer Valve Co................ 44 
Fairbanks, Morse & Co................ 43 Roberts Filter Mfg. Co................ — 
Flexible Sewer-Rod Equipment Co...... — 
Meter Boe Co., The... 63 Simplex Valve & Meter Co............. 
General Chemical Div., Allied Chemical Solvay Sales Div., Allied Chemical & Dye 
Graver Water Conditioning Co......... 3 Pipeprotection, Inc........... 
Harco Corp., Rusta Restor Div........ — U.S. Pipe & Foundry Co.............. Vv 
Hayman, Michael, & Co., Inc........... 82 Vi irginia 
& Terry, Inc... 74. Well Machinery & Supply Co.......... 87 i 
Hydraulic Development Corp........... 91 Welsbach Corp., Ozone Processes Div. 71 
Industrial Chemical Sales Division, West ee eee Cover 2 
Virginia Pulp & Paper Co............ x Gardenias: Gamon Meter Co......... 83 


Directory of Professional Services—pp. 24-27 


Albright & Friel, Inc. Fent, O. S. Nutting, H. C.. 


Alvord, Burdick & Howson Gannett Fleming Corddry & Parsons, Brincker voff, Hall & 
Bays, Carl A. & Assoc. Carpenter, Inc. Macdonald 
Behrman, A. S. Gilbert Assoc., Inc. Malcolm Pirnie Engineers 
Black & Veatch Glace, Ivan M. Pitometer Co. 
Clinton L. Bogert Assoc. Greeley & Hansen Purcell, Lee T. 
Bowe, Albertson & Assoc. Havens & Emerson Ripple & Howe 
Buck, Seifert and Jost Haydock, Charles Rose, Nicholas A. 
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“FOUNDRY & PIPE CORP. 
It BROADWAY — N.Y.C. 


WARREN PIPE CO. of MASS. 


75 FEDERAL ST., Boston, Mass. 


RRE" 
PIPE BLEM Ss 
FLANG pRO | 
pipe ® 
exiBle Ee Worren 
POINT in ot wi xt job: stond- 
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Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Air Compressors: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Ammonia, Anhydrous: 

General Chemical Div. 


Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco, Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 


Cement Mortar Lining: 

Centriline Corp. 

Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Belco Industrial Equipment Div., 


nc. 

Builders-Providence, Inc. 

Everson Mfg. Corp. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 

Chemical Scale Removal Serv- 


ces: 
Dowell Incorporated 

Chemists and Engineers: 
(See Prof. Services, pp. 24-27) 
Chlorination Equipment: 
Everson Mfg. Corp. 
Proportioneers. Inc. 

Wallace & Tiernan Co, Inc. 
Chlorine Comparators: 
Everson Mfg. Corp. 

Hellige, Inc. 


Index of Aduertisers’ Products 


Klett Mfg. Co. 
LaMotte Chemical Products Co. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 
M. Greenberg’s Sons 
om ones Co. 

ensselaer Valve Co. 
A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 


Clamps, Bell Joint: 
James B. Clow & Sons 
Dresser Mfg. Div. 


Clamps, Pipe Repair: 
James B. Clow & Sons 
Dresser Mfg. Div. 

Warren Foundry & Pipe Corp. 


Clarifiers: 

Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 
Flexible Underground Pipe Clean- 


ing Co. 
National Water Main Cleaning Co. 
Cocks, Curb and Corporation: 
Hays Mfg. Co. 
James Jones Co. 
A. P. Smith Mfg. Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 

United States Pipe & Foundry Co. 
Contractors, Water Supply: 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 
Infilco, Inc. 
Simplex Valve & Meter Co. 
R. W. Sparling 
Copper Sheets: 
American Brass Co. 
Copper Sulfate: 
General Chemical Div. 
Corrosion Control: 
Calgon, Inc. 
Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Fairbanks, Morse & Co. 
Philadelphia Gear Works, Inc. 
Culture Media: 
Difco Laboratories, Inc. 
Dechlorinating Agent: 
Virginia Smelting Co. 
Diaphragms, Pump: 
Dorr Co. 
Proportioneers, Inc. 
Engines, Hydraulic: 
Ross Valve Mig. Co. 
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Engineers and Chemists: 
(See Prof. Services, pp. 24-27) 


Feed Water Treatment: 
Calgon, Inc. 

Hungerford & Terry, Inc. 
Infilco, Inc. 


Filter Materials: 
Anthracite Equipment Corp. 
Infilco, Inc. 

Northern Gravel Co. 


Filters, incl. Feed Water: 

Industrial Equipment Div., 
nc. 

Dorr Co. 

Everson Mig. Corp. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Difco Laboratories, Inc. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Finders, Pipe: 

Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg's Sons 

Hays Mfg. Co. 

James Jones Co. 


Fittings, Tees, Ells, etc.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Flocculating Equipment: 
Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co 

R. ty" Sparling 
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... all year ‘round 


Maximum protection against damage from freezing or 
excessive pressure is provided by the frost proof bolt, 
shown in this photograph of a CALMET Water Meter 
after freezing at 14 below zero. When the meter freezes 
or pressure exceeds 450 pounds, this feature and the 
split case construction allow the main case to separate 
without damage to any part. The CALMET will give 
accurate, long-lasting and economical service. 


@ SALES REPRESENTATIVES—Write for 
complete details of the CALMET franchise 
in your territory. 


aA 


* 


We R wer’ 


MADE BY WELL MACHINERY & SUPPLY CO.,INC.—FORT WORTH, TEXAS 
| 


87 
4 
} 
service 
| 
| 


88 


Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Packing: 

Northrop & Co., Inc. 

Gates, Shear and Sluice: 

os Drainage & Metal Products, 
ne. 

R. D. Wood Co. 

Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 

Photovolt Corp. 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Greensand; see Zeolite 


Hydrants: 

James B. Clow & Sons 
M. Greenberg’s Sons 
Co. 
Kennedy Valve Mfg. Co. 
C. Kupferle Foundry Co. 
Ludlow Valve Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 
Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc 


Iron Removal Plants: 
American Well Work» 
Belco Industrial Equipment Div., 


Inc. 

Chain Belt Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

Carson-Cadillac Co 

Cast Iron Pipe Research Assn. 

Central Foundry Co. 

James B. Clow & Sons 

Dresser Mig. Div. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


Build- 


ADVERTISERS’ 


Meter Ce and Yokes: 
Badger Meter M 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ames Jones Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co, 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Meter Div. 
P. Smith Mfg. Co. 

Well Mac hinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 

A. P. Smith Mfg. Co. 

R. W. Sparling 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 


Mixing Equipment: 
Belco Industrial Equipment Div., 


nc. 
Chain Belt Co. 
Infilco, Inc. 


Ozonation Equipment: 
Corp., Ozone Processes 
Div. 


Pipe, Asbestos-Cement: 
Johns-Manville Corp. 
Keasbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Preload Companies, The 

United States Pipe & poeatey Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


PRODUCTS INDEX 
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Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Koppers Co., Inc, 

Preload The 

Reilly Tar & Chemical Co. 
Standard Pipeprotection, Inc. 
Warren Peundey & Pipe Corp. 


Pipe, Concrete: 
American Pipe & Construction Co. 
Lock Joint Pipe Co. 


Pipe, Copper: 
American Brass Co. 


Pipe Cutting Machines: 
Ellis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Steel: 
Armc o Drainage & Metal Products, 


Inc 
Be thle hem Steel Co. 


Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Everson Mfg. Corp. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 
American Well Works 
Fairbanks, Morse & Co. 
Layne & Bowler, Inc 
Peerless Pump Div., Food 
Machinery Corp. 


Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 
Proportioneers, Inc. 


Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Fairbanks, Morse & Co. 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 
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Under the direction of Paul Weir, Genl. 
and Sherman Russell, Supt. of 

_ Filtration, on up-to-date taste and odor 
control program initiated ten yeors — 
ago at Atlanta Water Works. has been 
brought to successful completion. This 
water works now supplies almost 72 
MGD of pure, palatable water to the 
metropolitan Atlanta area. Clay, car- 
bon, alum, and lime are fed by Omega 


JOURNAL A.W.W.A. 


A, GA. 
Atlanta Water Works 


Gravimetric Feeders to water supplying 
three filtering units: one 18 MGD pres- 
sure filter plant and two gravity type _ 
rapid-sand filter plants of 21 and 33 — 
MGD capacities, respectively. For Bul- 
letins describing Omega equipment, 
address Omega Machine Company, 


(Division of Builders Iron Foundry), 
Providence 1, R. I. 


Omega equipment 
furnished Atlanta 
Water Works: 

8 Belt-type Gravi- 
metric Feeders with 
Rate of Feed Record- 
ers, Mixing Cham- 
bers, Storage Hop- 
pers, and Dust Col- 
lectors. 


1 six-unit Laboratory 
Stirrer. 
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Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Recorders, Gas Density CO:, 
NH3, SO2, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron €o. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages: 
(See Gages) 


Sleeves: 
(See Clamps) 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium Hexametaphosphate: 
Calgon, Inc. 


Softeners: 

— Industrial Equipment Div., 
nc. 

Dorr Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
ounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Storage Tanks: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Strainers, Suction: 

M. Greenberg’s Sons 

R. D. Wood Co. 

Sulfur Dioxide, Liquid: 
Virginia Smelting Co. 

Surface Wash Equipment: 
Permutit Co. 


ADVERTISERS PRODUCTS INDEX 


Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc. 

Everson Mfg. Corp. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div. 

Infilco, Inc. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Corp., Ozone Processes 
iv. 


Build- 


Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gute 
Position, ete.: 

Builders-Providence, Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James B. Clow & Sons 
Ford Meter Box Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 

R. D. Wood Co 


Valves, Detector Check: 
Hersey Mfg. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 
Ross Valve Mfg. Co., Inc. 
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Valves, Gate: 
Dresser Mfg. Div. 


Co. 

<ennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 

James B. Clow & Sons 

Kennedy Valve Mfg. Co. 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mig. Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mfg. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg's Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Waterproofing 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dorr Co. 

Everson Mfg. Corp. 

Hungerford & Terry, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 


Well Drilling Contractors: 
Layne & Bowler, Inc. 


Wrenches, Ratchet: 
Dresser Mfg. Div. 


Zeolite: 

Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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JUST POUR 


THAT'S ALL 


Hydro-tite, the self-caulking, self- 
sealing, pipe-jointing compound, 
solidifies and hardens immediately 
without shrinkage. No caulking is 
necessary. Any slight seepage that 
may appear at first soon stops. 


For over thirty years Hydro-tite has 
proved its ability to stand up under 
all conditions of strain, vibration and 
pressure. Send for data book and 
sample. 


ALWAYS USE FIBREX 


The sanitary, bacteria-free packing 
that costs about 30% less than braid- 
ed jute. Send for sample. 


HYDRAULIC DEVELOPMENT CORPORATIC 
| Main Sales Office 50 Church St, New York, N 
Works: Medtord Station, Boston, Me 
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*STARRING HAROLD PEARY—ON THE AIR FOR KRAFT FOODS COMPANY OVER N.B.C. 


CURVES AT 
WATER CONSUMERS 


ester Conklin, former meter reader (now pro- 
ted to maintenance) watches wistfully as new 
eter Readerettes salute The Great Gilder- 
eve before starting out to read ‘em. 


"| wonder what they mean by a curb meter? It 
just says here: ‘Unscrew the disaflous, then the 
samastrope will be in plain view’. (The gal 
can't even read the manual.) 


Hydrants present a tough hurdle. ‘This doesn't 
look like the meter Mr. Gildersleeve showed us 
. but maybe it's the large economy size.” 


PITTSBURGH-EMPIRE METERS 


PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH & PA. 


Atlonta Boston Chicago Houston Konsas City Los Angeles 
New York Pittsburgh Son Francisco Seottle Tutsa 


But seriously speaking, you can always read 
Pittsburgh-Empire meters and profit from their 
accuracy. 


Next month Gildy finds out the sirls con read 
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DORRCO FLOCCULATORS 


A typical Dorrco Flocculator installation, showing two 
rows of paddies with basin in foreground empty 


Closeup of Dorrco Flocculator drive mecha- 
nism showing completely enclosed dry we 


chances are they can be converted 


Th easily—and at a substantial saving 
CASE OF cost. New plant or moderniza- 


a Dorrco Flocculator installation at a 
arge Eastern water treatment plant. . . 
The yes k your entire pre-treatment operation. 
1e water works superintendent re- 
\ close check on installation 


ports absolute ly no trouble with bear- after only three months of operations 
ings, paddles, or drive mechanism 


since this unit was first installed in 
1939 at a design capacity of 10 @ Filter runs lengthened 10. 
M.G.D. This is typical of the oper- © Wash water demands reduced 
ating dependability you get with 30%. 

Dorrco Flocculators. The dry well @ Alum costs cut 30°. 

feature means that the entire drive 
mechanism is never exposed to water 
and is readily accessible at all times. 


Why not write for further infor- 
mation concerning the savings and 
increased efficiency that Dorrco Floc- 
If you have existing plain basins, — culators can achieve in your plant? 


| ADOMTIOWAL FEATURE FOR MAINTENANCE ECONOMY ~DORRCO— 


An important optional design feature of the Dorrco Flocculator is 

the Automatic Lubricator for submerged bearings. Actuated by the we DORR COMPANY, ENGINEERS 
S70 LEXINGTON AVE, NEW YORK 22, N.Y. 

ATLANTA + TORONTO «+ CHICAGO 


shoft rototion, it contains over @ year's supply of grease and 


msures trouble-free bearing operation af oll times 


SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. ¥. 
ASSOCIATES AND REPRESENTATIVES 
_ Dorr Technical Services and Equipment Are Also 
al Avolloble Through Associcted Componies ond Rep- 
} resentotives in the Principal Cities of the World. 
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= | DENVER LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 
.O.R. Names ond Addresses on Request. 


Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 


and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75‘. 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
LEADITES 
CEMENT, 
{ti 


Mark Rep-stered US. Pat Office 
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